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(jjj-uu Axabx 
jJ]| A ijK 


(J^u/aWall ^ ^ *i°i 


Vj^ 1 C^* v> ^JJ^' j 


Ajc-ljjll (jk J juI ljJC-1 4JLmij 


jUxI 

jluil ua Ijjjil ±l£- l^wi Ajfrl jjll 4n«,1^ a\\ 

J * 1 y0 ^ ^ A ^ i n \ 
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k-ljjJI A_il£ 

(Jja/aWall ^ ^ *i°i 



j>Jl ^UVi > j Jati Jaxi {Ju 

wA«k* (‘U&LjlIj 


AjfrljJil AajJ JjI] ujjc4 AiLuij 


jUxI 

jIujS ua jjjJI Jafr Ifuj AjC-I jjJI 4na1i^ a \\ 
ajta-v J j , ^ a y^a^Vi a , „V^ fl ^ jj u^-\La 


^1>w) 

J*jy* jLH jj^ 

<U5jj^-I L^- jJ j«Jl y£. y&* 

<b y^-\ AjliaJlj 
JUjJUl JiliaJl tejt 

? r . . \j _& ur . 


oUl O 4 jIjj] 1 iL*>l 
APljjJl a-IT 
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4. ia&SH 

4 -pl .-o'ViV' 4 aa.Ull 3® 4 a-oAl jp£Vl Triticum Spp. ^-okll jiixJ 

3 ® 0 /o°° — J ^Jlxll Jj jj JQ . a .^llxll jISoj ->h» <\1 (J3VI ^^aJjl jluiVl ^^oaJI (Jjj^xa-oll J 
%17 l-#£ .A£l$laiJI 4 ajljlxJl 4 jjljaJl dlljx-ajll 3 -o %Y « j 4 dll jdA 31 jSJl ^Loal 

(3« 40 % <^ 11 3a. (_$1 4 -o-ajj jjL 3® j m^V $l.ixll Li-o^o 44c 333®!! 4 a.lm.ol' 3® 
ejillj jjVI 4i33 Loj Uollc (_£ja.Vl i— ijaaJl Jn-nU-o (JS 4 a.lajl jSj . 3 ILJI 

3-0 £joi!j (j 4 -o 3®>>» ^JJJ 4 jj£ ^llxll ^ i__ijjall Jn-^U-o ^»Al 3® ^ jli-o 1/Li ^jjuaaal 

4 xj jVl Jljixll <J>la. ^oSll 4 jjlall e-ilj j 3 '® j®4-jll ( _ s -lc- -4jnjll dllaVja.Vl 

dll jjuull (J>la. ^.iVl o4a. ^g-uiVl (J_jjui (jdliajl J ja. j Jaa.jl 4jl V) 40jaa.Vl 

i^.j \'\ , .i 37 (_g-lj l V 3® ejlxjoil ^liiijV 4 -^jYiIIj (_j.il Lo l^Aj 3® t "- L } ejoa-VI 

4jjoJl ^ a 

4$a.l 3 - 0 ] j http://www.planetark.eom/dailynewsstory.cfm/newsid//story.htmeja4.Vl 
o^Lij 3 ® -^V 3^ -oall (jj-oull ^'.ixll liC-lgiuiVl e-iLij 4K d-o (JaJj 4^liujVl l^A 
4c- j j3®11 dllal m-oll 4jSal e-iLlj 4jI 3j^J ‘2% ojl-iLo <_£ jiui <J.ixAi ^ j-\ll ^toiVI 

(JoSLatij 4djJ e-ia. jl&lj £joijIj (j-ae- 1 Lo^S jcSJI (J-ialill lil& i—illalij .(Gill, 2004) 
jj ^j| jjll l_u£ jill A -. 1 -. .-nil 42 jxa1Ij pg ill jdauj . ^-okll 4_]» _n -*■>!' 4c. j-oa-oll 4iaJajj 
jA 3 ^ 4 <44x31 ^tlil ja j ^31x31 i"il jU-i"m eJlLj 3 ' J 1-®^ -^-oall 4oi jjj 4jI jjl ejcS edli 
tVuiAo (. <lh-ol jrtijl j jjjJail 4 j3jj 3-0 3 4j3Ui jjSl 3 4 ^ j-oil e4j4a. (jjia ^iUl 

<— SJj*J 3 4 ^ 31133 !! ^ 3 Jjll dlLoiljJ ^gk 4jjjjaJl diljjd^all ^1.^43 ml£ 4liJl e^Lij 33 

- 4 jjlj 3 ll Jail jaJl jsjaij 3 i^JOJ L-«-i3 4jj1 J 3 II 4j 1 jill ^liAaj j 1 ali-— aVl 

:^-®lll 


,odaj ^Sll Gramineae (Poaceae) diULaall 4lu-a2 Jl Triticum Spp .^-oall 
Avena sativa 3123^!! 3 Hordeum vulgare L. joxdl l£ ditiUj ph** U jjd 
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i_afeij .Oryza sativa L. jjVlj Zea mays L. S jLllj Secale cereal L. f2x^'j L. 

. j ^xc2ll L&j ^ jj V * * j 1 nW ^ Triticeae <1x2 
Plantae 

Division: Magnoliophyta 

, Liliopsida 


4xjll 


Poales 

Poaceae 


Subfamily: Pooideae 
4 _Lu 4 Triticeae 


tjiiWll 


Triticinea 

Triticum 


4xlx Lai 


A "k\\ jj jH]\ i 

<aj t ^ » n ■— »i\ J.i*21 <ilxxx i— iLjj'nno 4 j1>Ij J ja. jJ Triticum (J>n>ll ^1 jil jxaxi 
Triticeae 42x3 JfLxj .(2n=6x=42)4_ijJ:x jl t(2n=4x=28)4xc.bj J t(2n=2x=14) 
.4_£ >all 4 _LluJ! JaZu ^l j ( Gramineae ) Poaceae 4 In ^21 1 jy* 4_o jxxx 

^gjxxll .11*21 j i_J j 1 -.ll CllliLxa*J 42a j* .>i.all lIl/LiXjxII <Lxa lg2 i axial l^xjxj 

Triticinae 42x211 clxx Triticeae 42x211 (3 jJaj .(Miller, 1987) X=7 j^Lo^l 
j Aegilops L., Secale L., Agropyron Gaertn., Triticum L.Jxa 4il2Lx LJxxl 
.(Morris and Sears, 1967) Haynaldia Schur 
(T. aestivum) ^xillS 4x^ jj jxll ^ bac. > > > 2 Triticum L.(_>wi?Jl Lai 

£ j — ill j (71 dicoccom) emmer ^ jillj t (T.turgidum var. durum) gxxlaJl ^-aall j 
.(Morris and Sears, 1967) (72 monococcum ) einkom 

(_£ jxxi j <l*Xxall <ix-all ^jlx ^2) l"ll j*Xxll lie. ^j2c. a. lx ^ j j_)a! 1 ^j-akll ^uu2j 

1 ■aijj tlj» us* Y A (_g2e. <i*Xxall <ixxall tbixxa ) £ ^ 2c. 

(T. 4xlxll 4e jj JaSI ^La3Vl <_£jxx .bixxa £ Y ^^le <j*xx»ll <ixx»Jl ^^xil-lui 
^jlax Laix teixl j (Genome) 4xxLJ 4 ;» n^> 4x. jxui ^2c. monococcum L.) 


95 


T. ) 4jjJ.1u 3I (jj». ,^3 t jiujJ-iJ jjuc-j^x ^Jc. (71 turgidum L.) 4jc.Ijj31 

■ ClLuL-b^all y ^1 jjl V y 4c. ja-\a <_a]fcu j .die. ye^e <2Ll>1j ^ C. (aestivum 

lulu ‘(4 jjoi1.1uJ 1 j 4 jc.Uj31j 421221) (J^ ^_j x> i . >-» 4 £j i2u3 1 ( _ S A A 4c. j<\-> <31i 

e-i^ila t _ s -g-3 D 4c. j-a^-a]l Lai . 4 jjui1 AuJl j ^l^jVl y<at^> a^ yy ye B 4c. j.a's .all 

T. monococcum £ j21 jl Auj (McFadden and Sears, 1946).^'-^' p~<u2' 
^uajiuaJl 4c. ^tlLdl jA (2n=14, AA) 4j*uu^ 21 41x^21 ^U-Jl L. var. urartu 

(j j->g‘ili 4auul (2n= 28, AABB) T. dicoccoides <_$ j — 21 ^ >21 ji j*j Uiu .A 

Aegilops (T . — j 4ua4 jj c. ^12 j2l ^jlj T. urartu (AA) ^1221 ^j21 (juj 

(r. aestivum L. ^jjj-21 ^aS2 a_u^21j Lai .Miller, (1987) La£ speltoides) 
4j*jjL-all (."ilc. 3^2^21 ^jic. y j'A Jlj 2n= 42 4a*_u-i21 4ijj^all ^jail^jai em.thell.) 
(j j>g"2 1 (jc. ja Aj\ (jiajpiua plx. L_aVT 1 0 ^gJ] (j'A\j AABBDD 

jljJallj ( Tritiucm turgidum L. 2n=28, AABB) 4 jc.Lj j jL S.X. jl jl jL JujU 
iS i4^21 Triticum tauschii (Coss.) Schmal. (syn. Aegilops squarrosa L.) ^21221 
JS221 j (Kihara, 1944; McFadden and Sears, 1946) DD 4j» . n^»l l 4c. j . a>2 ' t5 2c. 

. dAa>L21 e 2 a ^ 2au ( 1 ) 
/f Luua]l ^ ja-yall 

c 5 -}U 2 (T. aestivum L.) ^^1^21 ^-c22 DNA 4jj1jj 31 e.2-23 ^ j^Jl JjLll ^lu 
L^.jj _jl bp 1.7 X 10 10 4u«Jj^3 lIiIc. ja-s a 412 /Ij ye (jjSall j A ;» u-ojl 4i-L^21 
t * j Arabidopsis Hilf2 n^il l ^ j . a->2 1 y aye ) • * 320 J 3 I jA J .4jjjjV 1 ^C.ljall 
(Bennett ej21 CjLl2 ^ » n <21 ^ ja-sall Cll j-a 1 J jjVl ullLal ^ 11 ^ jas <21 y ay 
^ j^-s^l l y %A • <— albuj La£ .and Smith, 1976; Amuruganathan and Earle, 1991) 
(Smith and (Repetitive DNA sequences) ojjSla DNA £ — La y ^ — ai2 i.^il l 

ay y 0 jj£1 i§\ MB A1 • ^gJlj^. ^-akll J3L iuaijla ^Luj .Flavell, 1974) 

Alii n^-21 ^ 3^-21 p-s 4-al 4 i >1 i. . in u ^3*JJ ,(l (Jj^.) jjVl djLu ytya y> 

‘(Talbert et al., 1998) A, B, D CjIc- j^-s^ 3/s e_a3ijj 4lj£l 

cIjIuj^aII j^c. ^jIjmj .(Moore et al., 1993) ejjSla 41a %Ao^lji a .‘^j 
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(Miklos and Rubin, jy* i Y • • • - Y o . . . <jal jll c±jLn31 j-dl 

V * * * * ^Ij^. h«al' J*N ililL 4-a^^ilall dllj^j-all ^LyS ^-akll Lai 4 1996) 
.4 jj1jj 31 ■‘QaJ^aaJl (_ja jJa l^j-a ClAla £<il AiJiaj ^aJ 4jjj-a 

4jtiiaj!La jjjfajj t “ 1 ' /ill 4 ab-s .all dllL^al j-a^L 4-a^aJlall dll-la. jll lIiIjj^jaII (jl 

^j^JI King and Stansfield, (1990) j j>« £^aS ^Jc. 

aJSjLall 4h„Kll LLliJI ^jlc. -U j .a -a .all Clilj j j-all J-al£ ^ j<\-> a 4jb ^jjjaJl jl n^ill 

sJj^j ja n^ill ^ j-aaa_xJl J-al£] jjK jjjll J>.iL.ull c_uj jj (j) -(Single gamete) 
cliljj^a d£Lal liUjj jjVl j Arabidopsis thaliana ^ jill£ AjjLuII ^1 jiVI (j^a*J 

a^j 4 jj1jj] 1 Clil jjIi jail (j^a.lVinn (jala-Ldl f»li» a (jl '■Lua. ^ » n ^11 ^Ic. <ii*-a 

2 ij b. j\l 


Triticum L. 


Diploid Tetraploid Hexaploid 

2n=2x=14 2n=4x=28 2n=6x=42 

T.monococcum L. T. turgidum L. T. aestivum L 

(AA) (AABB) (AABBDD) 



T. urartu (AA) 7 1 . speltoides (BB) T. tauschii (DD) 
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. (Miller, 1987 ^ jj jjlai : ( ^ ) <J£441 


1 J ^-akllj jjt C ill j a jill <_]£] 4j» n.-iH ^i^sla-all ^jajLa 4j jlLa "(^ ) (Jj^ 1 

jJjoj^LoJ] A n.nlt iA lAH (j-aj^a DNA f-LSj?- ‘da^ Cilia. (_^a lillij 


. CllLuiij^a]l CCc. j Cjjl j jJI <JaJ^p>Jl taj^)fala]l 


L*\ \ \m V \fL 

AlaijaJI 

(cM) IjjM 

% 

Ja^LuiII 

a jjSlaJl 

*<£> 

DNA 

Bp 

(>da DNAAjaS 

Picograms/V^' 

&jsm 

5 

501 

37 

0.07xl0 9 

0.4 

Arabidopsis 

thaliana 

12 

1.700 

66-58 

0.45xl0 9 

- 

jji 1 

7 

1.096 

76-70 

5 xlO 9 

13.4 

JJXCllSI 

10 

1.500-1.400 

78 

2.7xl0 9 

11 

Sjiii 

7x3 

(ABD) 

3.500 

85-83 

17xl0 9 

36.2 



0.965 X 109 bp= £ ^ * ' r = (Picogram ) ^ jt jlu 


Ajiljjit dit 

: cjlijjxj Sax i AjjIjjII CjI i _£ jju 

^ » n .->11 ^ j.aa oil ^glc. ■^ a - a (jlS-a dllj DNA (_]>« aCCa-a 4jtla3 ^A 0V j • 
.(Wikipedia-the free encyclopedia/genetic_marker) 


^jS-aJj 4‘ — a jj!U ^j-a^l jSjj^a j£l Clilc Cll j j-oj Jail j-a jd j^a Qc. a jlic. ^^A :Uilj • 
^CaJuoil jl bCA J^iaj 4jla jl 4 jjA ClCali] 4-al.lajjail (jfLaJ dua-j a jjiaj 
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King 




(Locus) jil JJ £ 3 ja j' u, * } > jt sljj JX ma£ 


•and Stansfield, (1990) 


jjJtlL -IdC/ljj j JJ dllLaalja La] ^^^3 4^1 jjl HiLLi Jl AjjI j jll dl jd jail ^a .i.i'4") 

(Morphological and agronomic traits) dc.1 jjll j da. jl ji jjall dldaal jallS 4<d jA-all 
jl ^Biochemical markers) diLadi jjjJI dl jdijaJl£ ji*a J jja jjj*1 ^jI jj Igi! jl 
. (Molecular markers) djjjaJI dl jL. jalL ,^-adi j DNA ^jjLdi Jc. dudi Jll dlli 

ja ^dalall j jill (Jlljl aja (J jl 4 jj1jj] 1 dljdijall ^l.lViml oj£s dallil dl 

dldai j jLjgdll jXa. jll dddl jjki j! V] .Wexselsen, (1933)j Sax, (1932)l1j2 

(Botstein et al., djjjaJI dl jd jail j (Market and Moller, 1959) dlajjil jjj^l 
1980; Nakamura et al., 1987; Welsh and McClelland, 1990; Williams et al., 1990; 
Jj di js Adams et al., 1991; Caetano-Anolles et al., 1991; Vos et al., 1995) 


.da. jl jjjll j» jkll jdalill ja jjj£ <_ll*jiai! j ^3 ^ jldj ^aldi 

:Jiljjll ^jlall a-u 3 j /jc a Ad jail dl Jijall 

djJaJ judalall jjdxll J dd jjl laa. jl jjjll dldSj J ^ jLdiall jjadll (Jjl 
J <jjA ja. ^»dj illllA jl£ J dLildl Jljjll (Jjl Vi 11 ij jJjoia Je. ojjj 

< — SJa*ajjll jl£ (j331 dSjll J 4 dldll dl ji (Jlaa J diljjl jjUl J A3 ml 
^ jja. (JjLaajll Jjtll (JjS ja a jLaJC-1 da dsddaall id. jll dj jUl jA ^a. jl jSjjall 
jjl jlall Cl’ijLi dja. jjjdtll j Jill <■ d-dna Jia.j jjudC* £jailjll jjijll *■ jadiia ( j (Jda 
Je. 1 g lae Ida dustJj 4dlaJjj jj AjlSi JvVnul Je o j> Al’qa dul£ Jill dll 1 aiS jojll 

1 a 1 duLjgiiJl J j . oVd’i L *i V dJalj daJ jjl J o < L ^ tdiL diljdjjJ < L^a3 

dll jd jail j»lddjuili L_ajajajjll (Jjadll jlS j . ^L j^£ll jLLx jll jLjji. jada LoLIa ^gjc. 

. jjjjuutll jjSll l" ll nil a’i 2 ^a <dj ja>Jl 

4ju jl Jl jjl j jll ^ jull dlLoiljJ dadkdaall dll jajl dll jd jail > .iVi 

(Mohan et al., 1997; Gupta and Varshney, 1999; Gupta and Varshney, die- j^-« 

. 2000 ) 

. jjjlall d ll j ji j jj j dilajjjjjVl A 
• DNA jj^gl Ida ^gjc. dajlSll dl jd jail . V 
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• PCR (Jcljj Iao* Jc. AajI£]I T 

.DNA Jjalj JjlVi Jc. <aj 11]I Clil jjIjaII . £ 




L Ig <j£-aj C')\ W ni Cliti ^Ujjjjjj C^Iajj^ j : CjUjjjjjVI . ^ ^ 

Jja (. (jS-«J 4ili aAA=>A AajIjajS dL>lc.lij £_=>. jj (IiIajJ^I (jl Iajj . JL jJJI 

<_£>lA. j>A o^c-LoiaII <JaI j*J1j substrate a jj£JI cii*_Jaj I aI Aa!>JI Jc. aw J ^ jj^l 

. JL^)J3I J/laJI (J>lA. (JA (jj*A ^aJ jjl IgjS £jIajJJ <aJp^ J j] JSjIu jg hi (Jclij 

(j^AJ JtjlL j 4 Jl jj (JjLjI Jj 4Ajjjjj^)i Jljj aAAaaA 4 I 1 L&J jjl (jc. AjlHI ^aj^JI (Jjaj 
aJ3 IJaI A^JjaI (jA Aa_i jjj ta^LjjoJl AjjLuUa CIiI^joi^a (JSjuoJ AjjIjj (IiIajLia ^aAsii (jl 
.Aa^.jj3I A*J La l1l>IjA*j] Ja^)*jj Igjl Ia£ 4 JIjjJI Igjtal ja AAc 


(jA (jilc- j<v> * jl (jAJJJ jliJI j (jjAUlill ililiu jjj Jjju I^jjjiLill (IiUjjjjj . T A 

^ l-i »“i lj n.n ajjijAa Jui j jj CIiUj j=k. /ja (jjAl jUII (j jSjj . ^aLII J jjj JpAill 4liljjj j jj 
( jc Ig >>i» i £a Jsluja jn^i jj jliljj ja>. (jA (jjjiiJiJI (jjSu Iajoj 4 J. j J]| 4 n » II 

Igjl Aal*jj (Payne et al., 1984) 4 JaUoAll (jc <] j jjaa j 4 jjJI A j‘il n Jajl jj Jja 


J cdlAj JiJI Aelita J I^aI. yVnulj ^,< 1111*1 jll ajjAAll Ig ‘it 1 .Q-S ^asII A \) 7 >r. ^ Lin 

4_lil j j]| CliL-ol jaII (jA jj AA*J I j jaaA jjj JpAjll djLujjjj ‘ “ 'R ■ » . AjjoiI AjoJI jj~aJI ^IaSI 
4<jjJa jjf I 'i j£JI ^lijAal (J ^Afl]l 4 jl ~i 1 s-h 4 jjj Aj,"i-."i 1 4A1iaALuij . A jqjjWlll j AjmlmVI 
4"l^ 4>>l ^ >>il <\ll (jjall 4" il n~il a* Alaj ^-akll A > A W j LjjUaj^j ^ 4_j 3 f=JI a jLaj (jl 
^Ia-s'u.iI ^gjc. 0 jLLc. 44_aljjMaVI ajtaj Aja. jA AjAao ^ jy ji^lll <■** i\ \nj_jj 4 jIjUj Jl ATn.n 
.(jjajtlS A jjjoj jl aAj^. Aye. jj Jc. ^AojA^ A n» <4 (O^ 1 

:DNA (jj>^1 1 Jjw Jfr 4-ajlill dil j*aJi1I . y 


("ll Jl Jua^all ^ ja^aII Ail£ Jaij Jc. AjjAL iIiLSISj]! j)A ^ Jl lAA jjaj 

(Restriction Fragment Length RFLP AjlSi 4 l^Jal A . ^Ic. Ja 4 ^ j jAaII 
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Botstein et al., J^a jp Lg-uiaj DNA Jp- u^Ja j^3 Polymorphism) 

Restriction diLajjjL ^ j j:uJI DNA <LaU-a Ajliill a 1 a .(1980) 

^JalLa Jc. i— j Vm<i Ij ji£j i^ya Aajvhu diLojj>jl (jc. a jLac- j ;enzymes 
. .1;, Will ^JaS ^ a . in ^Jaflll (ja JJc (_^ajj.Xa]l DNA lAAic ^JaSj aJ.Vs a jjH jjj 

^Jaflll ^ j-aj IgjtJaSJj 1 g Jc > a j»"n . .1 ^iill DNA (j-a AilaLall ^ a 1 >n j 

J£ (j^la. jll jlgp. (jAJuia al ^iaall lilli .(Restriction site) 

Southern 3itaj jjc (Membrane) Apic! J) IgJaj t^lli .^jaJI IgJ jJa 


<pjlill a Jail ^ K Ai*JI (jl .4, » ■» * < « JjUaii <La jjoi jj s ^)Ajuiaj 1 g j blotting 
JjoIuuIU J jp j (jc. gjlj ai^j <ulc (Polymorphism) 

diljjj joill jj-a ^ jj Jl,\n..iV ClilajliLVl o3a ^ j*j Jflj t^Jakll jjjll 

<jj*-a till jiL Cj j^aJ jl Deletions UijuiJ jl Insertions lgp.1 jj) J' Substitutions 
^jjLlall fj=A\ Jl jLl j :l:ici j) .(Higuchi et al., 1998; Shin et al., 1990) Mutations 

.4ql"i-s.al' CjlajjjjH Jj*j Ajlaill a iA j»b-\uJ (jc. <ajlill 


: RFLP j-uijaI! A , Y 


<LL«1a] 1 ^cil jlll (jc. (_LaiS]l AjJajoil jj (j£-aJ SjIauJI (_g jlmno jmj iL- 

. heterozygosity AilUiall jl homozygosity 

1 Jjli j-a \ * — ) * al. A"nnlj <Aj^ajll -Ij-laj j)S-aJ j a joSj CliLa jlx_a ^ I 

. (Soller and Beckmann, 1993) j! j^ll jjLll Jaaa 

•lA* 0^ J' (j^^l JJ»"n ejaiia JJC ^ k>»J J-liLa jjc j dulj 


: RFLP j^>ll ‘j ^ , t 

.(jjjaj^ <^jSj 3 sjlpj) (_gi 4 - 

.e jlioa ■<JCjj Cll3 J sjJjS DNA (jp ^JoSI ^ 

.AjuuLall jl j-all alAaOjoil i_ lllaJJj <Jlc 4 aK j3 4- 
4 i» n^all aJlPtlLa (. jj^ . >i ALljjll i." ll jjl nil (j-a jLils I^^C. ^Jaxj 4- 

.^aall£ Polyploidy 
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(JfLjJ 4jj5ail s2a dua^aojoil -iaS ^akll ^3 L- lLj» i.a'1 s2a J J^-J (j-a CS^J 

<^ij (Devos et al., 1992) jjVl Cjla*-a31 (_ pa*J 5jj1 jjll 4JojjiJl ^ jl £joi!j 


.(Gupta et al., 1998 ) <^1! 


:(PCR) J 1 jjaiIjjII ^jluAuull Jc-lilll lax# CjI j 2 uja 11 .V 

(Mullis et al., Jja <>> (Polymerase Chain Reaction) PCR i]o\ju i_i)l2u£l Cj:u 2 
(jjall t"il nil a\ 4jjjjaJl La. j] jojII 4jj-1=J1 CjLI£j 31 diVl-a-a <^3 'ij jj ^)j£l 1986) 
4j]l*a31j a jiilL (Jc-lilll 12 a ^!uu . ) ^ ^ V ^»lc. a_)jLa. <a_la ^3 1 ±iu> ^ .all 
4jjjjaJl La.j3jjjH£ eJj^C- dlVla-a l"ll Sn3-Tl j2 jA j .'i-li-Lill 4*n»>il msl 5iLja] 5ijli31 
Jc.lilll 12 a o jSa j . cii 1 » <ja. *1 1 521 jjj (Molecular biology diagnostics) 5 jL^>j]1 
0 jjj] DNA (_]>« 4jtJafl] jj5'Lll ^inAlllj i_u£jp]L j 52ajjaiJ 

DNA (_]>a 1-ia. 4jj]a 4.J&S (jx f.\s±i\ 5 .\ »> i\ » d l JUa.j DNA (_>« SJJjS 4 ja£ 5jl£j31 
<^Aj 5j.iL 3 ja.j ^jic- <_Jc.Viu31 12 a aa!*j .(Saiki et al., 1985) l$2 4 jLLaj (j^jj-Xall 

DNA J 4 l-iis .all JjJaLLL L Alii JjlS jjill J.d.Lll 43 j ^>x-a DNA i_j-a 4jt2a3 

5js. ji jLl (DNA Jj-as) Denaturation i— iLLac. jl jfL J5U. ^ j q* jjaLI 

ajl^ajl jjjLj 4 j ns j j-il^Jl Jajlj^)31 ^Jaaj JjJjJa (jc. a-i^jLa <JjL>Lui Jl IgJjjajj 

f5 ‘(lhjj^I DNA — j 4 1ijs < \ 1 1 (jJalialL 5JLLJ1 ^LLill) Annealing 4 <*ij jLI 
(jAjJa LU2 j DNA (o 4 j 4 ^ DNA 5,1, A,. l_jj£jj) Extension 

. (2 JSL) ( 2 n amplification)^' uic-Liaj 



102 



Forward 

primer Backward 



Second 

cycle 


Third 

cycle 

dLaK AaijSn DNA Axlaai ^V1 dkLiSllj PCR JpUj :(2)JlAfl 


'.^Aj iAi-a A-ajlill dl^d^allj (jjjS La 11J oAjAc. dl jxaJ PCR (Jc-Uj 

.DNA (j-« Allis ^J 19 ^ } 

.Ajl ddl Alj-all -L-n."'..N ^l"i Vi V AA c. AildJl dLLull ^>Li» . Y 

.V-BAsiLa j ojjj^ Aj jjA> <i dl jjg Vil ^Idvj V .V 
.Ajc. AaIuIaII dlj Villi f -.h» <n ^ lilllj DNA — 4 AjUiuus Aij*-al V . i 

(Jc-lilll (j-a 4 a no^ll A-a^Vim^ll A M a ill Lad LL^aajj a-lLij dl^xoll sIa < al'iVij 

PCR dljAlj dll dLmi :^.YVl»uiall [^aLJI Aac . jj (JjS J jl jL (jxu>i dlida ^glll J 

— 4 Aijma Al^)*-a ^jjA A^a,1's"nn<\ll dljALJl (."kku^-i As] . A-ll jliC . t, L .Vi j\ t AjjI j tic - 

(RAPD, AFLP, ISSR, DAF) :t*m Jlia j ^ jjaJI DNA 
RAPD : Random Amplified Polymophic Band 
AFLP : Amplified Fragement Length Polymorphic 
ISSR : Inter Simple Sequence Repeat 
DAF : DNA Amplification Fingerprinting 
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CjUlLlI jJjJall ^ i n .■-ill ^ .all (j-a C-la-a a-^a. l— S S-lgl Cl iLjSJj 

EST, ) : Jlia DNA 1 joill (JjojLaullj 4^i»u 4i^>*»a] L^j 4 > .3 -s 11 

.(CAPS, SSR, STS 

EST : Expressed Sequence Tags. 

CAPS: Cleaved Amplified Polymorphic Sequence 
SSR : Simple Sequence Repeat 
STS : Sequence Tagged Site 

(_j^s dE j (jjAl ill Jj3 (_]^a Lai. ^ Vi nil jilSVl (UlLtlSdll JjJjLa 41 Jia ( f ) JjlaJl (_yajJU j 
Aajqjll alA Jl <_L^a jj 13 j .SSR j AFLP a (JjjSj (JJfL Lia. cjal jc. ale. <j>Li. 

(Linn et al„ 1996; Janssen et al., 1996; Schwengel et al„ oA^Jl t> jJ lie 
al*j 41c. jn»'ill 4jul^)jll ClLa jIxaHj ^glc. SSR JjI j-a (jV 1 Jalj . 1994) 

tj jp=*-a jl (Genetic diversity index) Jl jjll ^ Jll <Jjt-a Jla JL-aaJ dUiiu^a 
(expected <*i jidl 4 jjjI* 111 jl (Polymorphic information content) dila jl*-a 

jLlJl 4_La cilia t a iLuJl ^ jLlla j ^ „su.sv\'j ^j-a 4l j£J I jiaj j .heterozygosity) 

^jjall diLuiljlj c" il nil 4aj jll Jaxll Jl > all Laj a“l^ ill (ja jjliS dVl-sal JjlaaJl 

4ajjpll ^-al^>J (jajCa ^jlJ JJI a jialJl j tjjaLuiVl alelall Jll j t Jljjll 

• 4jjlaJI 
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, l^jLal^Vlnil J IjLoluI jiiSVI dii^y^JI dll jdjadl ^jAjLa dale. Aj jlLa : ( Y ) Jjdi 

.(Rafalski and Tingey., 1993; Kalendar et al., 1999; Ridout and Domini, 1999) 


AFLP 

SSR 

DAF RAPD 

RFLP 

jdjaall 

AjAd CjLuJji 

luflj Jjdj 

CiUjLj A^jIjjj 


*Ja2 AieLaa 

dald ljUaLu 

AieLds AieLds 

DNA DNA 

ljUaUj ljUaUj 

AaAd dLuJji 

jjdta £a 

dald 

J«a*JI Ida 

ditfii 


AjjI j‘V 4_u| 


S Jj 

AAC yl jdj 
dAa^ll 

SjjSaai 




jiii qa j 

jkl\ £ja £jj (j& £il jJu 

julii (lyldi £jj 

dAujoKjoifl 

(AiLaUdd 

) 

(polymorphism)de 

tAa die 

Ada jia 

tAa. die id die 

die 

(jddl fc.j)a>all £yui) i j2/i 


'*<*»* 

yJle dajia 

<A* 

de gulii yiljji dydi ^jiuia 

Aid 

d Add ,_5jdla 

Aid Aid 

SiUuii ,_jjdla 

(aAdai) djjai 

\ e .-l . . 

r-i 

r .-r . 

e- \ 

A L inS all dal j/i Jil^ai JJC 

Hg 

ng e. 

ng »•-' • ng ® • - \ > 

Hg \ e-r 

djidi DNA dd 

jUad “it 


jrtdiV 


djljji Addi dal jAi ^Ids 

d&ija 

UiAaa Aaiija 

4da/d daida 

4da/d 

dAlda'it! AiKi 

il<.. 


Aida jae 


AdVl 

W i-'j 

Hj 

</Ale 

£ >LI AjdljA £>da IflaslAadl 



ng = 10' 9 g, 

Pg = 

10' 6 g 
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: 4-uj jail dl >ui »a 11 dUnki 

J SSR J AFLP J RAPD j RFLP Jia <k>Jl dil jl£dl ^ J k 

^jala-all (JjJLdll (ja d-la. ji-ac. ^ (Jjakl J] PCR -Akdall ("L villi 

: Jla -A qjj-s all dltilfill 4j» ukl 
Jaj) jail ^ jj f Luuj . \ 

ijjjjjl j j (jalLj^k ^jojj j»Jj . diLull 4 j1j j j 4jjjS (Jlaa <UjIa o J)2B ("viWi kl 

diJ.ia.j (Roder et al., 1998) Luljj Ltiija YV^ ^gJc. (<_£^>la31 ^-aall 

ka ^Ull ^t-aSll AjluuIIj Lai .(Stephenson et al., 1998)LL'jj Uija ° * Adlill 
^1 j 5B j 5A diuLukl LS Jc. Microsatellite <*i' j* j>a Lj1 jj Ui ja ) i djai 

^l.VVhulj jjA dLil <a jtLall j jijj jil (j j A a jc- j j. .iai l dilj jjall (JaVi 

.(International Triticeae Mapping Initiative) ITMI diUaiaa 

: uiUadSn djA Jj Jajj AjjI j jl\ A a^ijll . t 

lillij jjjjll 'i jLau (JLaa 4jj£ ja -AjdaS ^gA <■ qln.oVl jjj LcoS (Jjaaflll -AalaC. (jj 

ja LJqjI (^A (Lgjjlaj jl /Al j (i—filiuaVl 4 jj& dJaj jlj La£ . jjjjall jjia. 4jlaaJ 
^akll ja (_aldjal ) » 0 4j jA dJai ^aJ LLiaS (<C.llakl (Jka ^3 <a£all 1 jl . >»all 

t Microsatellite jd ja ^I. yVLu Ij jma.jVl ja LL1 jj Ajjlalall 

(Manifesto et al., 2001) 

: jil jjll £jjjlt did jJ . V 

13& jljljl (jjjLa 4 jj1jj 11 dlla>l*Jl koiljJj (La ^ (jjljjll ^ jlill 4i j*a (jj 
Igjl J LaS .4 jj 1 jjll (J jaaaVl iak. J Jiajoil a jLV jlkaJ -AjaAVl ja ^^A ^ jill 

^1-lkdjl jl£ 1 j] . 4.1J jill 0aljJ jada A_L=j 1 -ill «.IjLU JjaVl jl/ALU 4jjjjda 
jada J J» , . til l ja -A ql'A all j jkl ^jaajl £jal j (jUaj ^jic. -Aujj jkl Clil jjli jkl 

RFLP JLa <ailLa dll JAJ ja ^aljaduiL LuS ^1 J ^ll 4jl unll l*Jj dllc. jaxa 
RAPD j (Melchinger et al., 1994; Graner et al., 1994; Casas et al., 1998) 
(Schut et al., 1997; Ellis et AFLP j (Dweikat et al., 1993; Tinker et al., 1993) 
ka*! ^Lk Jkk (dj^kj .(Russel et al., 1997) SSR j al., 1997) 

Igda ojc. Jjj-aaLak -Aj*jL J jsl jjjj 4jpljj]l dilaLl*Jl ->jjVi ^ Micro satellite jd ja 
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jj-oallj (Russel et al., 1997)jj*LJ1j (Taramino and Tingey, 1996) i jilt 
(Plaschke et al., 1995; Domini et al., 1998; Lelley et al., 2000; Stachel et al.. 
(Wu and Tanksley, jjSflj ‘2000; Prasad et al., 2000; Huang et al., 2002) 
(jjoajuII ijc j (Brown et al., 1996) Li^cj^jJI S jill j 1993; Ahn et al., 2000) 
(Lelley et al., 2000) Aegilops tauschii (Paniego et al., 2002) 

.(Provan et al., 1996) UaLLull j 


^ jlill y,.^A -Xi-lajj eAduoll j eL^oll i a' i > A>U <jjl J jll sjlajll jjJSj (j) *** 

L'qjjL'i J LiAplSl l.ia. Jj3$\ jj-a $LV1 jAu^ui JUJlajj Ig i,<u>» (_gjl jjll 

. i_l jjaJ o jlaj L?-?-® j l<al.i.>iV j 

jLukVI J (lS-* jL*Jl Jolaujl dll Mrs .a JLd (j<s) jjJl ^ jlill jd dL ♦♦♦ 

.^LaSVI (_gjljjll (JjmVill 0x1^ (j<u>» L's.'ull $LbU ^oauL^all 
fi DNA J (Jjld (jc. 4diLll Llil jj]l dbia*. all -Lj j (j) 

A la^ll j 4jC jjll dlL.L 

.dUll 


yyal A i51.aH (jjjia. (jLajJa ( J LsIa l illa^a jj»j 4_i 


dl 3 4aa. jl j3j j-oll dldal j-cJl j 4jpl jjll ^3 j-cJl jjJjLa Jalii jVl dliDlc .iLajl (j) ♦*♦ 

a q . .H Jc. dl <jiil j _jll ^al s3a ^IddoiV -ids aoj < daAVl 

jjgJsxl ^ jLJI jLdia.1 J Luj^ll dl jLc £_i jdil (_£.3jj ^-«-® LjC 

.La. jl jB^ya 4 q . .oil 

dl injjdl cJolaj <jlSi ^>1. VLnul a$li£j <Jl*i (Jja. (jjuaLJl eljl dLaa-V I jiai *♦* 
j-oll ya dc y&\ (jc. dLSJl Cliia. yt DNA cljA'l Ll Li aj.li£ LjlLa 

l ag ia (J£ o?.li£ (jdlSill (jjlllA (joj AjjlLall ^ Jjd ya j)l£ lillil 

. daull 1-i^J A ag all dlj^udl ya LijIjjII ^3 j-oll (jc dLSJl J 
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^jj-al^J AjaAVI dll jj Ajjjjoi ^gi Sj j-2». jdl AjjIjjJI ^ddl J)^}Ia ^»a1 Aj _^A Ai^aj 

:^l^kiuiU Aj&lj^ll Aoa1*J1 d )\\ <Lsl*Jl A ng 11 ^ Ajjjpll 




SDS-PAGE j A-PAGE :J3l jL f lddd jdl Uu^^l A 

. A_d J)dl dll jd j^oll ~G-v"n.'l ' JpJl i SJj-a jilll .V 

>.'* q > ^->\1 (jjaaJj (jaij^all (Jjldj (jc. A^jljll ^»^dl U^* ■ OH dliDlc. da-il *♦* 

.AjJJp]l £td ^>J Ifrxl, AlmV (_5 ji-Vl A-pl > Al°lVl 

£-<s Aj jlLalLl (DNA dl jdj-aj AjjdaJl A_d jdl Jjjl^lall a$.li£ j Aj]l*i Aj jld ♦*♦ 
.SDS-PAGE , A-PAGE S*li£ j AJl*i 

U jiiti J Ajaij^jdall A_iil j ^j]l £fll jdl (jjjLa JaI yd 11 jjlitill Aji. j-ij (Jj al jlill A_uil^p 

.AjoijjAaSI Aj^.j]j3j_ja 11 (."il q.^ill ^gjc. 

I^ya (J£J A-ajJiallj AjjJlaJl dldaVl ^1 (jAJ Ajjljjll ejllill A^.jj (jc. i—daSJl ♦*♦ 


AdAj tAe.ljjll Aj 1£ — (jj^jd AjuaLa. (joj ^-ddl jjUall s^co jA dlaJl IjA (j] 

AjI jj 3 jdiV jgJt-aj t A. 1 C. 1 jjl! AjaIxII d j-dl A-al*Jl A ng 11 j 4 Aj j jdl Ajjjll AiUdl 

. (iPK) IdLall (JjWaLadl dLaol j dldll 



J 4 ill Jttkii 
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da 4j| $Ia1*J1 y1"hmj . Jj jJa 4£.ljj51 Vll.ll Jl2 ^5^)21 ^Aflil (jjl_21 £Aa 

. dtjldll (_J '1 nml j Vcl j j dl jIts jl J-i i .1 jVl (Jj ^221 dui ^Ic. i — ajM ^ * Jl ^a. 

JjlS lgac-1 j jj 1 g >2 1 T 1 .. 1 ' ^gjll Jj j. A -\ all J2jl dl Triticum spp. ^t-221 2 *jj 

. (_Jt21 ^uui^all <c-l jl JuS I^aIi-WiV dtjLull (JjJaSl (ja i_ljiaJl (jj;Vnj Jj jC. jl j-cjl 
VijC^a j A m <i i."il q>/-» dlai t ll VnVl 4ildal g ll VnVl (jx <L jJall b2$jj 

i—iLVIiVl 12gJ 0^1 jj V) L2la. <>2 ja jaII Vila <21 <■ qlu^-»V'j ViiLull jjLaxII Iaj . jI^aIoiIj 
4hh\< t. <ln^»l i. _ ill a Jl t (jiallcJl (jx jjiiSJl ^ J jj Jl jU (_ji31 i^gjl J 3 a <■ Vu^>ll£ 

cJja aJjIS dlal-mAl JjIjaxII ad JIjjV hall Jjjaialj .( Y • *0 tljj^. cVjla) 

..Sijj^i 4(_£jLoa c^ladu if .\ jAa Villi cJasJI i_llj 

Ac. IjJj Igje. A >>»U"n>iVl j 1 A <aj. Vq\l t—fiLdaVl (J>a jjj£ 4dljj if »! ■ *<» ■ *» ‘ " V 1 (j) 

^lalj dljUc. (jc. daYi add U\jj jjiaj <. <1 '1 > .o' 2aii fJfcLu t4 un^ <i j add. <■ <1 '1 > ^>1 

j^L-soaI! Jala Via&I jjjj liA (J)aj . j > si* 11 ^)a (_gle. VlaiaAll Vlull £a Jcldj 
dldll ^^a! £jdij t^lfrU-All dlifcj ^gJjj ^ J J&aVI (jAiiaj Iaj Viiljjll 

JjjasVI Jaiaj £-Aa ViLaC. .(Duvick, 1984) Vi^c. jaJI dl q..ail i—ilalil 

(_£dij . .221 Jja ^gjl j Jl ^ ^lill JaliaJl ^2 a, 1 ' Vi .a 11 dll j Its 11 jl £yi Vlil j jJl 
.(Fahima et al., 1999) - Ajliy >.uil l VijjJI ^a! jj jj^Lj j <a^a!1 d l ;U»1 1 


t "l l, q > ^-» l jaII ^IdldLl 4qll-sall 4 jj 1 jjll J jjasVI f ->jjq"l (."ll JoC. jliuj IaS 
j_jA t Jl ^11 11a jAd 5jiV1la 11 dl jja jaII ^gJjl j_jA Via. J j3j jaII 

l«lc. <ji VI .(Ellis, 1984) £-511 l*i- j (Smith, 1984) aJLA\ dli^Vl j ^1 jiVl 
. (Hatzopoulos et al., 2002) vdjl djjiallj U Jih 

(jc. > d£jl ^_gi VaIJI VjjljajS jo21 dl Jjll jaII (_jA ^tAall t^k j)j JpLill dllijjjj 2*Ii 

(■ <1 1 > ^>1 VijA -jJ-idj t^ql'iaail <J1 j Jl J jj-aVl p;j'°"'l (.“l<'.'ia“iMil 22 j t Viil j Jl t" il J n 11 



no 


(Payne et al., 1984; Redaelli et al., 1997; Mir Ali, 2002 JJdJl j AjcAjjI! ^Jill 
dilij AJajjau j jjc. Ijj J £jJ j jlLj Jc d jdLlj .a,b; Shuaib et al., 2007;) 
(Metakovsky <ilidall 4dljjll dlL-atfl jjj Jil jjll dliildll jc. t. LIS 11 Jc. Sj.aa 
<AjjojI 4ij*_aj JaliJI <a.j.j J JL*i JS-d ("iaiVuhI j .and Branlard,1998) 
.(Mir Ali, 2000) Jl jj J 1 AnlSia jl£l*l ja, 


d> 


l Laic. V O . — J Jjju Jj jL jaj -da L_J jJ=JI dljjjjjj 


ail 


Osborne (1907) iBeccari (1754) cji C >° j* ® j* Jjl jdjjJI 

djUd da (dll jd jjjll <ajjaiSj jl La£ tdll nil (.“ll ijjjJ »1 jajS (jaiuija Jjaj du (jUlj 
Jjlla-all J lj>ludl <a.jJl (.Ui^i l. g . anfl t jjjS .ia. J 1 V jjLa (Jl jj V ^JaLall jjijJI 

<j| jl) dliil jjjjlillj (a-lalL 4jljl)dl na jJVI I diuj dlcjaa-a <*j jl Jl 4 alia. all 
diliiij Jj ^>1 jLijiajH jtjjajll JS djj . jjld jlaJlj j-laV jjjl j LLaVI Jjlla-aj 
Jc. ((jjlaJli i_ll jl) jjjd ji*^' J ( J ja£JL 4_ll jl) jjjli.ll jlaajdj ^-akll J jjjaull 

. jjdll dljjjjjj ja % 5 * jlj jfdj Jl jill 

jjaul IjjLa Jlaij 4<JaJI J Jl jjj jd j jj J Jill 4 jj jalll dll *n*i jjj <—Sj*Jj 
frljjl dl jJJI Jj 3 ja jja.j jijjll jJUaaaS ^.iVlnn jll 4jnaVl jdlaa-VI ja Ajli j£a 

« . . i'l l a. j jd ja jll LiK djaa. j .(Spencer, 1984) jdll ja J jVI Ja.1 jail Jj idildVl 

(J jlll AL/i jc. Jjjjuia jjjjUll jl . 4jj|jjllj A jjl jajS Jjjll dllul J-dl ja jjj£ 

(Payne et al., 1984; Mir Ali, “UlaUaaJI 4jLaa jc Jj jaa jjjdjiiJI laiu t jjll < jr . 


jjj dil <luiluill Sla.j djl.j’i nil ja ^j^ja hnlS jc. ajlie. jj jU 11 jii*j j .2000) 
jjjjjjiill JjjJl jjjll Jjj Lajjj 4 jjjllji y° * * *— V • • • * jjj ^jl jii Jjjj 5 JdA? 1 
J] jjjijjlill JL-adl (J^uoi ja jjl Bietz and Wall. ,(1972) jlSj . j jiin jjjla £ * 

High Jj jail JjjJl jjjll dili djlaa. jll dud ja :<JjV 1 t djl jll (dud ja jjc. jj 

Jj jjl jjjll dli dldi. jll dud: jlall j t(HMW-GS) molecular wheight sub units 
(JaLu AalaUa dill j (LMW-GS) Low molecular wheight sub units jdiudall 

J£du pjll J jjjaall dljjjjjj Jdjjj . JjjLjjljjjS ja Jla (reducing agent) J jida 
•LMW-GS %t * j HMW-GS %l * j jj^LJ %° * ja 



Ill 


Clua. (Ala. (JS Cal ja LaAtilS (jc. 4jjjmall dlliijja]l jli (4jj|jjll A j-\l 'ill ja Lai 
4 jit n^ill Ac. jaa all ja (JS1 jiaaaall ^IjaII ^gle- £Ai A, j. imIj jjAlale. ^Sl ja Aliaa Aajj 

4iLca) ((G//-2 ^ja) 6Dj 6B j 6A ^aUI j {Gli-1 ^Sj-) lDj IB j 1A J ijVl 
Pogna et j Metakovsky etal., (1984) ja <_£ U jSa U jiLill ^Sl jail ja aac. J] 

•a/.,(1993) 

ja (Jjjlall ^IjAll ^jlc. £21 jail ^gJJ jail jj jll dll A dllAajll £ii <_£ jal 4_iali ja 
jjjll dllA dll Aa jll LailJ i(Glu-l £3 ja) lDj IB J 1A J jLH 4 jit n^tll Ac. jaaall 

4j| ti'iatj (_$aSI (Glu-3 £-3 ja) <C. ja-> all dllis ja jjj^aall ^4 jaSI ^C. jlaiaAall ^Li jail 

.(Pogna et al., 1990) Gli-1 £* (linked) kjj ja 

jH aj ^A jai ja jliSI jail 1 g LlaJ Aic- ^ Lut'i (■ <1 \ t ^>1 A ja j liLal £jLall ja 

(jAa * j jl (_^l (^al jlll Jiilala jjc. (. Vn^ill Iaa jjSL LaAic. SaIc. Iaa j ((Pattern) 

Cal J j jail £fl| ja (jaaau (alternative) <LAl dlH-lllI Jaali 4X- jaaall jaiCa L-l jiall 

j— a ^ lillj <La aall <-_sli i-aVI jada ^iia ejAUall aAA (jl jSaJj . (loci) 

(Porceddu et a/.,(1998)jLLl laS ^jI jjJI <jILuII ja jaS jas ^Ic. jjSj jl <_>a jiiall 
(_^A (^gjllj IX UjaJI <Jaaj (JjVI '• jliil JJ jj jl jJa Lira JUaaV 1 ( . Infil l ^ J-iCl l Cilia. 

CIiIa 4 na t 11 j Cuja ^ A ^ lillj 1° UjaJI : <^jl^lj (AjluJI <iiajtll ^Coja 

.oAiaJI i."iU> A jail 


o j jkall Acidic Poly Acrylamide Gel Electrophoresis (A-PAGE) Uiai diaAalm l 
<ja ULIa jajA a (jjAlalill Jaa»a LS lc. Aalci ^1 j Bushuk & Zillman (1978) l\& L>° 
Ram j Mir Ali, (2002, a,b) j— (PH=3.l) k- j CAaa AiaLbjSVI 

(SDS-<ajAi ^lAaluil ^aLoij .^akll (■ jliiaal ja JJaS 4jjA AjAaj <— aA^j et al., (2005) 
Sodium Dodecyl Sulphate Poly Acrylamide Gel Electrophoresis PAGE) 
<a3 jj ja CIiIa 4jaLCaj Cilia jLta ^glc. j jj^aaJL Payne et al., (1981) (ja> o jjLiall 

.(MirAli et al., 1999, a,b) a all all ^-akll i 11 1 > A (_ajj*lli (j l» , "n laaa Ullc- 
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: Cjaail wil-lA) 

jUl ^akll <■ <1 1 > si\ 1 q n<o ) Y j ^gjoilail ^aall <■ <1 1 > A ^ya l^n/i V A 4 jjA ^ 

.(SDS-PAGE) j (A-PAGE) Cp^ J' 

kc. ja~\ A\ a 1 a (3-ajJa i — fll n Ajl JjjLa 4 ju1jjJ 1 dlla>l*Jlj jjJl ^ jlill . Y 

(jjjiUliJl (j c. ' kjioSJl A (A-PAGE) i^pk^JW ^"ij'iV’i 

<■ in^i jj ^jJc. (J J-iiu jlill (jc. > aJj£Jl 4 t^-n^rsY •II (SDS-PAGE) j 

. (jjj&i JJJ 

4jjjjoi 4 1 j. u-s .all ^gjoilall J (JjUl ^-aill <— sll^al (_pa*j ojlaj (jc. (. ‘q^ll . V 

Aajqj jl JJ Lilia CllG ClulS GJ LajS > Vi i A1 j-aJa t"ll jjl nil ji^a Ajiajj 

JaliJ 

(jlaaJj (jjjj jJl Jjlaj jc. <aolill ^ jaijl jlaJU jjj dlliDlc. .iLau] . £ 

.4jjjfi]l £t_al JJ 1^-aGVh.iV (_£ji.Vl 4-pl > Al°iVl 
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4 jv\j 3 A-ujljill 


: CjUjjjjj — \ 

. 3 ^ 4 jaA 1 jj£VI dU^ll 3 - (Quality) ^-okll <AC . jj 4jda jiid 

Ukljla-oj <±dl ojliiiS LoAj t 3j“ 1 ^~ > . 1 ' J?i-o 3 ‘ ■"* tit - ^ »*ia 4d*a 3c. ajlie. ^^Aj 
3 ^' j ‘^j-oill 3 3 jjdll t"il nl j 3 3 tij 3 ' *■ . \ 1 S 3 Hj sliA A Wnj . t 5 3 j 3 ' 

(Bushuk, 1998; Shewry j3' ^jn^>"i 4-3- c.liil cljllij jjJt 3 ^ dilaUdl l& jj-ii j.}d 
AjJaUao) ( 3 PJ 3 ^ 4 jC. jil 4 ilddl d)Laa3t jijid (JjLiiui 3 xu -^ a 3ij et al.,1999) 
^aa t 3 jjll 0 x 1 jj JDLi. tit - 3 ^J-?^ 3 J ‘ 11 <— s.igjj •(• .■‘U-^ilio 3 J'>° 4 jt£ijx 

3jjlt 4jeii jx 31 IU 3*11 dll -la. J -Uxaldj 3ld jliJl 4-1 xA 1 3° dl ^ f -»h» x dlj£j^ 

(Payne et al., D -3 n^-ill <c j<\-> xll didl 31 : 3 ^ tSUS LoauiV j (HMW) 3^j3' 
l-jLJ a3 lillij 1981; Gupta and MacRitichie 1994; Popineau et al., 1994) 

.3 dxaldl JolLaall <1 j£joi • 

•SDS-PAGE 3^-3>$-^ 3^3' dis-i (jjjuL^ 3c. 4d3l j» j3 did ^ jda jj • 
. dldmll aJj -31 3 'j 3 39 3 fc LS J^J ^dalj (J£di Ig-L-aS 3 * 

<c j < \ 7 » . al 33' dibjloll 3 - 33 HMW-GS 3° _33' j joldlAVI jjj j 
ddidla 33 jlill di3 j did 3 jj 3 ]i (_3*J1 3° J -(Gluten complex) 3 33 
3 - l & > ^ai 3 S V) tdilj* dldu HMWGS 33 <JJ4? LMWGS 3 ? 33 3 j3' 
j (Shewry et al., 1992; Shewry & Tatham, 1997)3' 3^ 333 33 j ^LuaI 

:3‘V 


.33jj 1 g*iml 4jjxj^a 3 -® .il j Loo 


^ UJJ 


dll j 


3 ^u 31 SDS 431a 3 t5 d^-^l dl 331 fid -' 0 t - 3j3j 3 a 3jl 

• 3 ^' 

3 j dlljj. £ >1 
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<Jj3 (jx i_J <■ <J nil'll 4jjLa-a ^^jL^aLall (jjlll ^ llll^J ^ m 

cllljjj jjdl Vnul Jjjla (J Jc. «.lb <■ Laliaj jjJa (jjJI Osbome, (1907) 

. jy jiklll ClAiuj jJ 4-al*Jl (r) Jg hjj . Aalii^cJI lgjljj3 dlla.j^j 

.(^ ^ ^ ls^ J^°) is* CLiljijjjjJ :(3)Jj4a. 


(jjjjjjliJ 

(jjjUlxJI 


2 ; UL41 


jjajdl jjJM 

“J** 

oJl jkjz dll JL.U.U Jrajl's 

utjSjill 

Jajljj 

(_£ A.Jra.u^Q 

JajjK AJLjla 

c”'jj 411 AjjLij 

*ldl 4Ajl£ 


fldL AjJaUjjVI 

JjSlb jjjL i « 

jjiib ji£ v.-ro 

tryJ^I oJ^' 


J jSl I 4jujVl j»LiiSU LowiU. UjoiS ' — aljJai ^aa Chen and Bushuk (1970) Ul 
L-iIji «cJjVI ‘(jJJjj (jjjijjiiJI Osborne, (1907) ci^ 3 <3-° a jjla-dl 

. (J-s <\ll I3& (j-«j4a i_llj3 JJC- I^lillj t(0.05 M) ‘ 3 4A<a]l (Ja^JI (j/i.a's (j^u^a 
IaLojoi JjjljjVlj 4 jI j33l tliljjjjjfSl (jx «. j*. Beckwith et al., (1966) cir^j 
lilLoij CjUjjjjJI a3& (jl Nielsen et al., (1968) -^jj (jjjll (jj^Ulc. 

4 j‘l n Jajl j^)ll (jL^aaj .Aic. 4in» 11 ^yi jla. (J8 4u (_p ai^j 3) t“il jjj jlaJI iil _jlui 

Iga'n^i (jx LLa.V ^Ld t (j j jll 4jJaiaax CjIuj jLa. (."n<\ni lidHj t Cjj^)jSJI 

(Bietz and Wall 1972; JjjljjVlj 4J j3 Cjliij jL. cIlsj 4jj 1^ cliliu jjjS 

^lii Cp^ jJI ^Vn . i lj) a* j Lua jail j .Kanazawa and Yonezawa, 1973) 

4 ql"i-s^ j LMWGS — J 4iU=ui CjUjj jjJI a3& diljjfLs (jl (2D electrophoresis 4*JI 
(Jackson et al., 1983) ^3 ^ j .djIamJI Saoc. CjlipLlill <jc. 
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Polymeric jA ^311 jccjliJI jcla i_£HkVI jl Ewart (m*) jjjc-1 

Clu jjSJI Acljj Jailjjl Ajjj jell jc a j Jail ^ 3 jafL Monomeric JC*J ^j33l (jpLliJIj 

.(MacRitchie, 1992) (Intermolecular disulfide bonding capacity) 

j]| (Jj1cj]I ^ jafL jl jcall (dlljcj j jc jcca jcla 1 (j) 

jccjlill (jli tdlldlic ^ jJI Aide Aia-j jcjjj jA j-ildill jl jjc j33 cLogja (J£l 


Jailj j lg . >i» 1 £a 4 L n^jall dll, to nil ja (JjajLui aAC- j* Ad^ja Aail j-Pj j J* 
jc 1 ql'i-s a Uiolaj IjjI Igdaju ^ii^a jjjc UJJ^ lAjcy La^s ‘(S-S)dc jlll Aclc 
jAA jc (j jill j <■ gj'nXiH 2ua*j JlalLij . jjdill J jc j jc jdedl ^ Sj h jll jVI 
jc ajSLa ^ )-hm <■ L nAill 13 a j . LagJ Aclcadll Aacll ^^Ic jjcall lcIcjj^j ja jjc jill 

.(Payne and Lawrence, 1983) dildic J jjl l_u£ jj j JjfLc jc dj jedl dd jjall 

: jcc $1x11 LjU,A>1 


(^glc jjpllp jjjla Y * jcc jlill dll joajl jjl (_gjj jaJl jjjll jjlcj 

.(Huebner and Wall, 1976; Bietz and Simpson, 1992) jccdl j* ppc l$j ^la ^dl 
j* jk jccjlill dilcjc jl jd Wrigley et al., (1996) 1 $j j»la AdV djU ji 

d v Y \ L ** \ \ ^ \ a \\ ^ 6 . 1 A t ** tQ n ^ Yq\ . A ^ ^*^-v d Q A***^ *\ \ ~ L 

AcSU (_ 3 JjL"i (J1 )Lc ja 1 g jS jcj IjlAcj Ac.jj l*c (r jfLui) dllc JAXC £Jj) jada 

:(S-S) id Jjll <dad du dlij SDS-PAGE 

jjall J ) Y » » » » — A * » * * j a ^jljc Aacjc jl jjl dili jkj .A Ac ja^> ^11 • 

j x)cjL 1£ ^lc j^kl j Payne et al., (1979) HMWGS ^JS j 

•(y 

51000 — 42000(>. jai ^jl jjl cjlj ' B j.q 4 1 • 

jjilG £ * * * * — T • • • • ja ^jljli Aalijak, jl jjl ^13 (_^a j :C ^c- ^11 • 

Cluil (jlll J LMWGS j?JI j jjll ‘A l"ll n"i jLJI Ac ja-> a ja jiiauj 

(Payne et al., 1979; j^> 7 j P jj^LliJ' cjlcja^a jc j Igic aJlAc ^ jc j 

. 1985;Thompson et al.,1994) 

Ailxlallj AjjJaaUa-ll AjicUI dll 3 LMWGS J] a3*n (jill j :D Ac ja-^t all • 
.(Jackson et al., 1983; Masci et al., 1993) CO jj-jJiH Ac ja-> ai 
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dVil AjajouII ^Uaj jjL qa J jl Payne and Lawrence (1983) <jl£ 

did] 4j.ic.daJ «:UaC.j ^Je. LLaJC-1 4 ^JJ J>dl (jj jjl AjiiG^a jjd jliJl dl.^ j 

^»jdl 3djj .SDS-PAGE 4-a^lA j jjud ^ jdl 4 " id o^aJkj 4j£^p». c-lii dl-li. 

4iLuwi ^ jdl Lad 4<*ij^a LalSjl 4_dlc. 4£ja. dl jj (J jjai 4iLuja ^)dgj 

dlij odd dldj did > .n 4jl V] .(JSI LaSj dLi 4 >>iqdi,a 4j£^a. dlij Jsl 
d L'lH ^Luj 1 jP-Tui 4jj» i-oll jjs (Jsta, La-a 4 <uVqll ^ jdl £-a 4 Id Yi ^ 4 qll-s a dll » >>» jj 
i A . i-»a4 •' dl 4j£^dl dli Y ) od. jll i “ <di^ 40 .l 1 .ldl did. jll did 4,j<mn ^3 4 . nal 
.4_udi]l allaj jjud Ixjll^a LaSj d.ld l g j£] j 
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HMWGS — \ jjt, x d' dUjUfl 9 4j( j, d> 

t> £ j&l Jc. Glu-1 A£l jjll ^3 j-ll ^ S jLU HMWGS u] 

(Bietz era/., 1975; Payne era/., 1980, 1984, (1A,1B,1D) ^ jVl ^ 

JS Glu-Al, Glu-Bl, Glu-Dl — J sU <— Sj*Jj .1987) 

(y j x) HMWGS <j-« 10 ydaij^a ud J>° cP'jj 

.(Payne er a/., 1981; Payne et al., 1987; Shewry et al., 1992) (4) J^4l' ^ US 
y U jlU SDS-PAGE j»Uaj Uajl <jS^p^ J Jal X jl jUll jj-oL 

J5 'i jjjS dlLuiljJ djgjal . 4iLuui jg. 3 JUSLij ^ ^uil jA 

<■ tln^il lilLj (j!/U.j31 (JajJj 1 gjjS^p-i j t HMWGS AAju 'i jojS CliULu 
(Branland er ^taSI ^Ujll j (Lawrence and Shephered 1981; Payne et al., 1980) 
dUol ja Glu-1 ^ j* CP al., 1989; Waines and Payne 1987). 

(*il j-dl a 2 a ^ <aoL]l cUUUyi Payne and Lawrence, (1983) <_U=4 j 
UliAj . Glu-Dl L5 Jc- 1 j Glu-1 B £3j-di L5 Jc- > ^ J Glu-1 A £-2>dl t3 ic- r — j 

dij .McIntosh er al., ( 1994)cJj^ Cy* Ujs f* (j-# UaUU 4^c.| 


(Femandez-Calvin Aegilops JU Ujdl jjUl ^ jdiS ^gic. dULill s2a dk-m 
(Lagudah and Halloran 1988; Williams et tauschii T. j .and Orellana 1990) 
(Waines and Payne 1987; Ciaffi einkom g4 j — i j al., 1993; Gianibelli et al., 2000) 

•era/., 1993, 1998) 

: jkdt k&d ^ HMWGS 

Payne et al., Ua t jdil Uc.jjj <—>'2 HMWGS <ji 

idd <JU (jdj jlill 4ac. ^c. jjjL dl2 4 jL 11VI jll dd (_pa*j yl (1981) 

.(jjajtd aJUaJl ■‘Uc-jjll 4ij^3J <2aij jUI Glu-Dl £-2 j-dl Ajutdl . (jjjjjjliJl dl.ia.j 


(_ya s3a e’v'iSljj . U;» ■>> e. Y + ^ X jll dtalj 1 <i~iji 

jll ."i-.il ^UjVI jjSH J] jLil dna. Branlad and Dardevet (1985) Jd 


■il US 




CjI 3 Y + ) Y dll Ji2k. djlS Ulu 4Juajdl CS^ ° ^ 


o jS ^gJc. ^Uol jpl dli Glu-Bl £3 jaII V +A j W+^A 
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4 dlida.VI o3a £Ajpj.20 tlll.1^. jll lllall ( j.u£»JI LS \c. j t A n ■*> » II 

. (Gupta and MacRitichie, 1994) <jinijl*JI till jjaJ j 2 ^jaJI j jjll 
Payne and ci^ (j* HMWGS ^dc. ^Uaj jjjLj ^ Jaa (jfuiLa ls Jc. *ljj 

Ig^a jj jilo Jjjjjjlill ell dual j^dii ^illj ( i JSjl) Lawrence ( 1983) 

• HMWGS I Aj^lall Ajl\ j ^11 ^Sl j-dl -A-oAL^aa j tjjja. Ini' <JC- jj ^Ic. #.ljj 



dljjj-all 4 ju'jj1I ^3 j-oll ij-cud HMWGS — ' ■AjLIWI dla>lia.V I I ( t ) (jLuj 

SDS- <jlij Payne and Lawrence (1983) joaodl Lc jj ^ Igji&lc. j 

4jSjaJI 4jjlLal Chinese Spring lSJ^ t Vn^il l gjlji jtuu3l ^gJc-j tPAGE 

• \ ^ 1 A^-Luijll 
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JaJl n i $3' A,^4-vu jgLjjjiyi CjtAyj Caaj 

ls j±* && J\j=- 3&Z j (‘ 4J^' ) B, C, D JU^aII ^ LMWGS ^ ,j3 
.(Bietz and Wall, 1973) (jjjjjjlill jA %l*j ijjjaiiJI CjIIujjj jA ^-akll 

Xlla (jlS (jjli.Ull ^IajAI jA Ig iji^'i (jl V] tAjtaj^all lAg^.1 jJ <Jjoi jA ^^Je-j 

<J-4j ^LV’n.il (J3JA jA Ig^. jjiaj <Uiij lAJU^aj Ajj» >^1 iil3ij HMWGS J 4j jlLa 

.CjlipUi31 (jiw 2-0 LMWGS cJk'43 ^ ^ j .SDS-PAGE 

:k$ cjlLUHh 331 nil 

G/m- £3Ija 31 ^jic. eJj2k.jAll CIiIjj^aSI (Jja jA Igic. jjxa 31 LMWGS (j) 

IAS, IBS, IDS CgUg^ll jg^all £-1 j43) Jc. >0 A3,Glu-B3, Glu-D3 
Cy> 1 jlg-Saj Gupta and Shephered (1990a) <>» ^Ualuit j .i_ijj jj3I 

G/m- £3ja3) 5 j Glu-B3 ^ 3 Glu-A3 ^ ^ (JJ3l) LMWGS 

j T. monococcum Jk ^-»4ll £•) jjl <jiaxj ^ 4-ul jj 31 clAiAiill sJa clilaa. j3 :4j .D3 
T. j (Rodriguez-Quijano et al., 1997; Lee et al., 1999) (A genome) T. urartu 
(D genome) T.tauschii j (Ciaffi et al., 1993)(AB genome) dicoccoides 
aJj^joiaII clitj jj-Jl (jL LMWGS ^ . .nu'd l L cAk^Si\ jx^ jSj . (Gianibelli, 1998) 
LaS 1 » < \'A kjiilj ujfe g-ilc.jAa-a jSa2jj t (Closely linked) <Jai3jA Igic. 

(Gupta and Shephered jj-J-JLSl dc. ja^-o dujjj jc. <1 j^jaaII CjUj^aII JUJ1 jA 
3 Jj 1 jjll ^SIjaII jjjLa ^ jS Jalij jl Ja^.j3 Ls£ . 1990a,b; Lagudah et al., 1991) 

Cjj jjj jc. <3 j j.i Gli-1 ^sIjaII (j^jj LMWGS dlu jjj jc. <3 jjj^aII Glu-3 
(Singh and Shephered 1984; Payne et al., 1984, Pogna et al., 1990). Cjljji-Ji3l 

: M i*.v/LA LMWGS 

4j3o 13VI (JJJ Jalij jl <£>lc. i ja.j fn jil ^^jll dlLuit j-lll jA AiC. lilliA 

a jj^c aac. jj clilslLiiJ Ia j jJu ^131 j LMWGS jc. <3 j jjaa31 ^SIjaJI jAjia 

LMWGS j) .(Pogna et al., 1990) ^Uill ^a 43I j (Gupta et al., 1989) g; jL31 £a 43» 
Payne et al., (1984) j IS j 43 A jj>»3l S j4 j^Jc. jp^j jl j^Jc. sjjla sjojS <— >\ » a> 3 
j»la jji .^gjoilill ^a 43' ^i31 ^^Jc- LMWGS jijli iia. jA Jj! 
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Ajc j£\ dibL-a LMWGS jiifa <ml jJ ^ Jial Gupta and Mac Ritchie (1994) 1 $j 

AjJ^Ijj o j3 jj£1 ^jjc. (J HMWGS jdlj AjoiI J.} £»a ^dlduj dl3 jll (jjofljj 


.ida-all ^ AjI j21l A, ml mi l a.lpj djl.\n njl ^21 ja ja jc ejLc 9 A : jjllliill 

1 g"iA lg2>La.j Ap-jJ ^gjc. JiLcacVLi dilc j<\-> a Ajcijl J) lIujoiSj .%V . Aauuj 

j A-PAGE <_gjlijg£31 jll j»U=j j^da 
.YA ja ^gjcl RM A-aja dll2 ^»jajl iS j4di (jpL]c lioajl C0 — ) 

_ D 1 — £ . jj j RM A-aja dll j ^ jaJl i § jpUc l-®^ y — Y 
. “t A , £ — © V (jjj RM A-ajS clil 2 j» j^Jl is jr4i (jjJiUlc. Ijjj p — V 
. A * — 1 ^ (jjj RM A-ajS dil j jaJl lS j 4=>4 (jpLlc till CL ~ £ 

Jl eJ — a.lj A p. (jpLlc (JjL^aa ^L^gjSJl j!)La.^)31 ^Uaj ^>1, iVimb j_£jJl ^Uaiail A3j 

(Bushuk and Zillman 1978; Autran et al., 1979; Wrigley et al., ) A^Jp. Y o-Y • 

.1982; Metakovsky et al., 1984) 

ja ^ jill 12 a jli t AjVq’iil a 2 a jjilaJ jc Apjliil (dll nl nil j dlLa jLuall 'ijS j] Ijiaj j 
<— Ajiil J jil AjjgJl -ll-ldi dKll £joilj L&dl Alml AS jjjaull dllilJj^)! 

.^-akll 

: jjjbjxjl ^ p Auaujj ^Uaj 

A- ^gjbj^Sll ^Uaj jc Apjlill jj-lLiliJI ^JpJ Ajjm'iH AaSjasJl ^gic «.ld 

OH i P ty t(0 is^J A qj'A all jbLa^^il jialja Ju.Wil - Sj^p Aju J t*‘ia.YVim' PAGE 

.(O J£221) 
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.A-PAGE<jjIjj ^1 ,jfl j»UaL <jdl_diJl dLLc. ^uljj : ( « ) Jdill 
a ‘P ‘Y ‘to (jialla 4 juj1 ^J! ^uijLj <jdLdiJl . jli sUj) ^uJl j^iajj 

jli AiUjut uuaj 

XM dlLUfli jjl nil 


jj l .->qll ^ 1 j ill ^ic 4 » l >> jia dljjJlLliiJl du jj jjc 4jjj»n.all dlj j j^all (jl 

(_glc <*jJa jla j o jL 4 linj^ dljjjx (jc ajLic (_gA j .1 j ) dlj» us\W Xc. j.a-> a\ 
Gli-Al, Gli-Bl-, Gli-Dl I ‘u Al*. u ^ ' jik- 4_iil jjll ^al^-al! 

(Metakovsky and 4jjjHll ^il j-dl j:Jj<J 4iLd) i(Gli-2 ^ j*) 6D, 6B, 6A <dJLJI j 

.Branland, 1998; Pogna et al„ 1993) 


: Ajfr »j £-a 4 ihl& 

(jdu (jl (jx ^C^)ll LS^ J .4 n-^»ll JAxsJ j *La. (jc (jdl jUII ^)JJ* J 

dl3jll ^ 4j| V) ‘(jjajdl 4jCjj jyJj (_pa*J Jlj^-j j)4J (jjlaJJJ (jjiSj-all 

cdSi Jlj*j Jl3j ‘4 IjajJI a j3 ^gjc I^jjJuLui 1 jjjL ‘-*ll.aj V LaJj (jjJlLliJI j)L Sslm j ^LaJI 

<M dlj d^Llfyl aiA t> .dldUill ^ SjL Uiljj ^ jJi LMWGS 

4j£^)aJI dli (jjJsLlc Laic. <La JpJI ^St> 4jjailidl ^LaSVI ^ eJUaJI (jjJj^)fSl 4aCjj ^gjc 
^^Ic 4 JV Jl dll 3 £ Y 4 j uni II 4j£^aJI dl 3 (jj jUIc Laic 4-a^aJI dul£ Lad ‘ £ ° 4 jjm'dl 
JLa. j ‘ jJlL jjdaJpJI (jiilA Jl (jli 4j^Ul ^LaSVl (j<u>» Lai .4 nmll 4 JC jill 
(jJaii-Lall (_£ jdill ^jpxjj .4 n-^»ll 4ac i _ s -lc l^jjJujx ^)duV lilli (jli Ija. j 
.^-aflll did jjJ 4_LI JliJI 4 ac jjll ^ic 'ijj j-oll 4 jdmll J-al _jjeJl ^jSI j)-a jjjjaU^Ul (jx 
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Jjj) jlaj 


:AjjLu1I iSial\ 

— Cljjso sjl^j ^ 4-1 jfaJI Clj ij=o ^uoiS (j* *• <l*1n*»V' ^^Je. l)j ‘ 1' 

i—all^al j ^gjtjj^. l-^^Lui ijf- ajLc. j .■‘Uc.lj^JI “UaIxII CjjsaO 4jagJl 

•(£) lJ J ^ " t— luiaj SjjIllo dlV^-ui] AiLjal ta-lxua-a i- al i./ilj 4-il^-a 

.^jJJlj ^Ull ^1 c^DUj c_iU*J :(i) Jj^Jl 


U * i ii-V A 


LiiLdSn 

nAtr Ujj(n) 

(|J>i ( Y ) LS jlt 0) 


(rr) t u3^(rr) 

A^lj^.(t) AjjjjI ( r ) 


(Yo)<V3jau (Y i)<Y MJ-Sa. 

C^JJ* 0) (o) 


y Ujj 

rv v^OO 


fi (^KjjjSjH^) 

£jUa. •) (|JI* 

Aafrbjll 


<^b^Y) t(|J ^ (11) 

(v^ 5 ) 

(rr)<H-5948 (n).YUjj 

J-aJ! ^(ir) 

r. durum 

^Li(rt)^ jicji(rr) «v^Li 

IjAAi 4j.lL ( \ 1)AAjj^aj (1 ®) 


OfLS (rn)^ r ? ui (y-o)^ 

jSja (M)<^L^A) 


0 3jau (rv) 

(Y .) 


Y Ujj(^) ^ 3jau(A) 

(ty^ (ry^ji (ry^j^(s) 

4_u3 Autll 
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t ? Li (n) ( t .) 

(t)t (_jjlAljS (®)‘l 

(tf» 

.A fLS (> y) 

(JAjj! (ijlAJjfl (V)jjjjl oujjla 

T. aestivum 


jjc. aVI (jjj <jj 1 j jll cliLDLaJI j (jjlfill (jx 

. i iun (_]£ i^ya 

-iljj-aVl (jaa*J ojlaj (jc- i— LioSJl i. Ogj (. Vn^ill ( jauJa J jll (jjLull C-HJ - 1 : AojliLll 


■jlii^l 


jn^ a \\ 


1) £j»akll (ja <■ tin .4 4 j51j Cj jjiL 


< — ili-all | ^tfll j’t-aoll (ja l — aLjj— ai 4 j51jj c^Jjjjoij jaoJ (_jjIaJU 3 (jL.421 (jUla-all 
C<ia. £ A C^lkj J^>i' L-lijj YV (jL-421 (jl jit all (jU'n^ill J (jjoia-all 

. jl jJa JS ^ s^i. LS k. <J5 

:SDS-PAGE 4 Jajjlaj Vmil 


Payne et al., q — a 4j.i*-a31 Laemmli ( 1 *W » ) Ai^Li ^ n > i- > ; (jjijjjliJl ^^iK'n.i l 

(1981) 

. (— i Sjj-lijl i_uAjl (jl^t lill (_ja ^la 40 (j_)j * 

^1 (J Jtj 4jj£lll 6-i^-J (J <— 1\ A ( JA ^ Vi t >i5U ^»lVla <J a Jj-si'L • 

:4jjc. (Jsl ^lall ^gjL^a!^ VimVl ^ulalall (J jKall (ja <Ja * ,1 (_ajjJal • 

^^JaLa a- La <_)a Y £ + ( ^ a 10.2 + (Jjjljjl jJJ^^ja <Ja \ , 

J^xaj (Vortex) <Lpja i—uAjl <^.La.j ^Ic. <ija^ H • t"ii iwJI di l^.j • 


.AijSJ 1.5 aSal ^jii-a alaJ t"ll nit 11 . >i j • 

4jjj3.i 15 a-ia) Ji^JJ- 1 15000 <c.^ui ^^Ic. Calaj ^1 Jj a^juic. aJul diLaatll dia.j * 

. i__ajj^lil -UaiLaj 


JJUl J^U 5 

t jil -5 jjsaJl '-Ly LS U- J-o^J 4iii« 
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jLVI (j-aj4a (jiaol jj, L X » Lgj-a J2 3 ® 23 j 4 3-a. 11 (jjaJ 3^)22 C'll n»ll dl 
>C5 jIj^£J 1 4jUr- 4k. IgJ 4 


(Acrylamide %> • jjSjj) jwa Vi 

: (Main Gel) 4-a^Jl ^ 

C 42121 (JJLa-all dljjC 

%r o 4_uku Acrylamide Jj3^s jA j A J j2a-a 
%Y 4 ju4Li Bis Acrylamide J jka-a jA j B J j2a-a 
1M Tris PH 8.8 cJ j^ ® jAj C ® 
YT,1 + Bjjl^a 3® 3® + A <n 3'° 3® 42.9 !4iLkalj 4-a^l^Jl Clljk-i'a. 

■ C 3® a 1 , £ + ^)iaLa a-La 3® 

3j5j 3> alcl^a £-a c3WI (_s^ c - y * akal 4Adxa dlau dllc-laall fc** Ij-s. m 

. kill a jl j^£ 3 a jl 4j=kj4 

!,_jA J a^oL 3& 4j j j). .i^l l 3 j 21 jjju (JSjoUj 33*21 JjU 21 Jl (— iuCal 

.1% Ammonium persulf at 3^ 3® 3.75 
.10% SDS 3® 3® ^,o 
.Temed S3® 3a ja L Vo 

Jj C5^J^ 3^2a 4jj-a221 4jLsJ1 Jl 4jb j'A <a C'in.o 4c. jj^ij 3 Jj21 

4ii3^) 4'jjlo 35dnl Ja^ 4 j<«Sj ^ S-i . 21 Je. JaLa aLa 3^a. ^sJ ^joj V j 4jlg21 2a 


aL21 3 ^ 3^121 2.4. 11 4jaaa^La 3j"~ ' 4 c-L-j t a.^.'. a4al d£j Jill 4-a^Jl 3J 
• aUll 3® (J^2a21 j2u 1 g m akaVLall 42>J1 j 
: (Stacking Gel) 4_jjjlaH T, 

. 1M Tris PH 6.8 Jjla-a jA j D Jjlaa-a 

+ B (J Ja-a 3® 3® * 3 ^ + A (J Ja-a 3® <-2® V'.ir : 4iLiJaLj 4-a5Jl Cl]^)jCaa. 

.D 3 jl*-® 3® °+3 a 2® a La 3® V' . ,V 

4-a.J 3 jS 2 3 I al&l^a £-a 1 3^1 3° 4iba.i ^ * *4®J 4Ada21 did dllc-liill Cl iLjl 

. l21 bj)\ ^pk2 3jj2l bj)\ 
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(J a\\ o^oL (jc- £J^Jjoi J5 u'J J a\\ ^gJJ 

.1% Ammonium persulfat £y* lU ^ ,° 
.10% SDS t> lU *,i 
.Temed SxLa jx^iLl"' 

Ut j*n«<a Jj^aJ 4-«5lgJl (jjS 4jLjjlA.,a Clix^a ^aJ <e.^juu (Jgjj.21 • 

Ivsll Jaa-jl 4iba.i V * sJui liljJj d)lii*Jlj (j^aLiJl )-idu\H £jJa j ^aJ 

<U^' ajAij ,~uVil jjjIu j ^)jj (J£ (J roJal 


j cjllaJl pla. .V 

l^jtal j^i ^ — 9 Clmi dn-\ ^Ijj^SJI (j5ta.^>31 jl^a. ^gjj 4 j-n1 t> jll 3] VI Clikj • 

^Juialall (Jjla-all 4iUiaj JUu IgJ JlJta-dl jlfll ^ 4j}C- L>° (X L \ * (jia. 

• V (VJjl— ) 

<c.Loi ^ 1 — \ £ sJul 25 m Amp ^^le- (j5La.^)]l etiil ^gjLj^SJl jLliJl S^ui dnij • 

L>° ^ ^j^a. (jx <%3X y * Jbu ^gTnl 

^jJaLoll ?.Lallj CaLoi&j 4ja.La.j31 jjS j-a 4-a5lgJl CllC- jjj 4j^l^ j3l ^1 ^3LH CllSs • 
* 1 * 1*1 3 j»jj eXxd (r {Jj3-a<^ A i n^ill (J jLa-a ^ 4-«51a (JS (.“nr >>» j ^aJ 4jbaJl V * aJu3 

.4jadal j ^ jaJl jjg Ja Juc. AjlaC. 

^aJ ad! j3l a it _n A1 jx (jr-il-sMl jjjaj j)-l'i<\ll f.La3L As, J i l ■n.al' CliLa5lgJl •."]*. >i j • 

. A-13LJ 4 a*'' ! 1 \ l i ** ^ Q *!\ 4 ^ ^ <* 9 ^*1 \i ^ ^ ^ 1 r~- ^v; \ 

:A-PAGE Aljjlaj q^j &UU 

^yi^laliJl dlLfr ju/av'i . S 


JJUl j^Li 7 
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Bushuk and Zillman, (1978) aIjj 3 3* j <-i jfaJI 3 ^> 3 pl 3 iJI J 

3® %T,T A *m (—ajjJal ^ Aj j^Ja-31 (Aj^J 3® jt)*— L>° £-3 °* UJJ * 

• )J- L ^ 1 ® 33*J Lo L$\ %V • (JjjIjjI Igjjj 
Aj-ijS (_uj3 <L3^.j ^gic. olc-l^o £-0 Ax- Lai Y,0 ojjil ml' CliSjp • 

.Sjo <c.Loi ^jj JS Sjx J^*-oj (Vortex) 

.t_ajjAljl aIslLoj AiS-i 1 O oJul Jl/a jjJ ) O > * > A£.^>jai ^jc, t") m" Clilij • 

(JjLoJI 33 J ‘- 7 -Uoiljll (3j4j 3® 3^33' (. . » u 4aloC. elgjj' 

3-0 |a L AO AjjC. JS1 (— SJjoia' J AjjC. (JSj AjL^ali. i_njlj' Ajjc. 3^ 3 * 

• 3^^3^ i^La. 0^3^^ ^>-^3 %1 * 3jja J aulill 

(_)£ 3-0 ial 3 ^-j 3 ' a 3®£- -lie. j .4 -3 -v" 3 ^ 3 j33 dlLuaJ' (."nr >>i j • 

-IgJ A >^u^vs<\ll j3V' 3 < u '- > (1 L 1 fl Ajjc. 

(Gel solution) 33^-® >4®3aL -Y 

<*3® Y £ • j Bis Acrylamide S3.® 3-0 ^ V j Acrylamide S3.® 3-0 ^ 1 • 3 jj • 

. i3-1J^) k nV 1 (_paoia. o.iLo 3'® 

(J jit a 3 ® (3® Y * 1 AiLoaJ ^)iak-o o-Lo 3® Y * » — 1 » » ^jLuJI 0j 3®^ (— SJj-ial • 

^j 3 jiaLcJl *133 3 1 3^- 3^' j3 ( £ 3 jlaao) 3^U-jll j3alo 

• S J*^ Al-olx_aL 3 -all 

jyJaVi .r 

(jjSjj-^ (_gi 3 jjjUiilo 3 j , ci >^ <_3) ("'-o>>^ j (3^331 3 31 3 ® 3® A * Aa-a£ djLk' • 

.(a-o^Ia 3£1 3-® £ *) 3 jL--di® 
13 ^ j 3j3> 3i 'i^j-aL 3 c. aJ j jj-i-31 3 j-31 jjju 3 <; »"nj (3^331 3 31 3 ] *• • 

-%r *lo jaL £® 

. % £ a 3L31 ("il aim 3 ® (i L £ 


JJUl j^L. 9 
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^L^._)ll j] (jajla ^LaaLaJl Ajl-’all Jl AalajJn».a dU-iaa ^aJ A£.^)juU JjjjAII 

• Jajaall (jljjoil ^ ic. Calc.lia (J£juU ^aAc. ale.l^)a £a 1 jjfl JaLaaVl dm . >ijj 
A_1^juZia 1I dlijUiiC'^ J 1*» 1 A f j L ** ^ ' 

.i <q~s all (jLLa.jU ^h'lall <J jl^> a 

jlg^. (J>Li.^)l] ^Jaiall (J ijla. a Aildal A*a j AVimal' (jjAlalilla dl iwJl >." ■>'i'q^> 

•j^i 

,jjla3 % 1 jj£jp AjaHa j£l Aas^/lA jain |J.L ^ ® Adc. (J£ (ja <_J^.j 

(BioRad) 4£ j£> L>a ^Ijj^SJI ip ^- jll J^- ^k (<*A X Y Y • xY . . ) 

(_£Aj£ll AALall <. VnAl (ja dl ijr. V — 1 Aildaj Aaac. \ Y — 1 A-a>lA (J£ d» mil j 
A ja^.jp Ajc- <—4dall IaA ^^gJaau .1 g L Al'laj lAjdlj Aai^lgJl (Jjl ^k ji^. dua. jj^jla 
^jJl j Ai l hi al l <■ LAna; £SJ jill <a Jpjl ^A 1 jjajj La. jda j Ia jpSil ^JpJl ja 1 AAC. 

Bushuk and t .mrvj RM=50 jl (Relative mobility) Ay; mil l IgijS ja. ^Lj 
^ Jp-11 ^lal Ajauiill Aj£jaJl diiuia. Asa A-ajkll saa ^jJc. $.ldj tZillman, (1978) 

.A_mjjAall <■ alvA)' (Jaa.jp jc. Adjlall 

ja 4 Calc- La £ eAal 40 m Amp (_gJc. jLd. jll ^Lal ^laj$£ll jldll a Am i"nn 
. (jnSl»,all (JSmlla ^jLjg^ll Aal all alc-l^ja 

A-aalgJl die. jjj 4 Aaa-la. jll jljlVl di£a ^L jgilll jHaa. jll AalaC. ja elgajVl A*a 
AjUaaall (Jjla a ^i AaLlA (J£ dladaj j . jj-i'iall alalia dlLaC-J 4A^.la.jll jjS ja 
^a jajl jjg li; jamall Ajlac^ ^g'nll Ac-lm 1 V eAal jjljal d£jp j (V(J j A aj 

• ^jJ^Lilxil Aa^^jh^al ^11 

4oAj 1 jll A » \ks\W (ja (jaalaaL Calc.La £ sAal j La all pLalla Aa jl'lall CalaLLgJl dbaaC- 

(Scanner) ^JJjSl'yi ml, alia lAjJjiaaij ^aJ t*n-s. a^ljill S^aL^. lilli A*a ^ n All 

. A_ 15 LJ ^ a 


Payne and Lawrence, (1983> jj u»a HMWGS ^S1 jal AaLllVl CaAA^. 

(JfsJ 'cs4l ji*Jl £fll ja (j ^ 5 ja (J£ij (jjAlalc. A£. j-a^a Caljjliall duuia. j 
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cAjjlall Ig ini (Jlllauai j £ A (Jj^al (ja aiLuoll CllLtaJl JJC. tUa ji». i" iVl/Ua 

.(jjjij jle. £3 jaj jjjjlc. <C- <a jfsl dll jjljtall dl Jam jLa 

:^U^yi J^laall 

J£j 4_^ld Jjld. Gliadinj Glutenin jjjAull ^^djjjj Jjdi ^utij diu^aai 

\ ^ jib d j=Jl Jj»-jl >Jj 4<li. jaII jiijjJl ja. A^?- J J' - 1 J?- J (_ S J C - GLoic.1 

:NTSYS ^aUjjJI ^.VVhul j i • j* jJL Ia^ ja.j j».ixlj 


<^i (Rholf, 2002) (Numerical Taxonomy and Multivariate Analysis System) 
(Jaccard, 1908) Jaccard genetic similarity coefficient <Ji\ jjll dlAill JaUa l_jL^ 
:djja. GS(ij)=l-[a/(a+b+c)] :^U-dl i_a^ 

.i 3jill j j Jijall (jjj 4 j 12 u 11 GS(ij) 
‘dy - 1 ls * *Aj ^>*11 ciyjjjJl fjp- a 

. jd jill ^jala (JS An Sj ja. jaII ^ Jpdl 3-iC. C J b 

gAll <jiil jjJI <j 1 jail o j=>ui diAui jj iCluster analysis (jJ jai*Jl JoLull UU\a ^da j ^ 

die- j A -\ x\W ^LaoJl Jojoi jIaII 4i jiaJ 4 joi j jdll <■ <ln^>Vl jjj ^jil j jll 4jLaoll £tda jj 

Unweighted Pair Group Mean Arithmetic Average ^IjaII jjc- jll 

.(UPGMA) 
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j m 


AjcLjIIj AlJAuJI Lillual (jjj ^ qjLuII i_LuilS .Vjl 


:A-PAGE AuiL JaiauS £jloj . ^ 

(RM) 4 j n>nll ^gJc. ULuc.1 Al^aiLa dilc. ja -\ a AjujI (jjJiUliJl (Jj^aS jU 

La£ <L-aiLaS ^»jaJ3 

VA /^y> RM ■‘UuS dlli L$ dy-'W^' Utaxjl CO - ^ 
°1 — i * (jjj RM 4-<ua dJj t-Sj dy- 1 ^}^- U#lc. y ~y 
1 A — ov (jjU RM A-oja cIj! d (_5 jdad dy-^y^ Uu |3 — V 1 

A * — 1 ^ (jjU RM ■4-adi <-1 jI i cS j^ 3 - j dy-^y^ ^®S d' - £ 

AjjliLa 4_ajp. ^ V* (JalauS (jc. <adU31 ^^pjl Me. (jUi Ua ^jniqlS la& ^^Jc. «.Uj 
4j£^aJl dllm^j . 1 g jjl JJj Lg^jjJa j] lilljj ^jjUalc. US j liaxjl yUlalaS ^ l& Jjl > ^-»— > 1 
dpU.j3l AiLoi^s <■ L^olLaJ oJ jj£jLa C Vn^ill 4 j» ^g]l <^ c " ^Uj IgJ A nm'lH 

<. <l'n^»yi dfcy ^ JpJl <Jjl jdj <— a^likl Jia.j] . O • ■‘UfunS ig*n^a. ^-Lu j 
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' 4-l.L^a 0.I2J J a^a -A_a Jp»jl (jl (_£l (unique) e.i^lj e^a j_j-a ^jl jpj 4_u j^-Xall 

<jjLu 11 ^ Jpjl Lai jJ .,1 >_£ jlzl\ 4. djjgJa ^gjll ( ^ j ^3j <LaJpJl£ ^i.1 j 

A gd' jj=^ 0 ^' uyadoll ^ dj jgi ^dll p • ) a* j=Jl ^.gi j* d ijjSL 

gps 4_uijj.Xa31 i_fiLl^aVl (_L^a3 ^cjljj (^)j (^)-9 0) (JLldVl laJj . YV 

dlliA diil£ A *nl f\ 31 } Y 11 ^»^aJl Cy Aj ^ a l>°j .A-PAGE “djal ^'.WnAj ^Lall ^-akll 

duls LaiiJ y j Y j \ (*3^^ LS^ J ■^ a 4y^31 <— aljjL^aVl L>®-da dl^gja 

^ JpLl i^ya J£] A-llioull <j£^p>Jl JjJtoJl ^Jajj.^jojlill ^afllL A 1 si\ -s ) * -A_a JpLl 

1 jluiLun 4jJ^a A-PAGE A j'isI; j-lxsll i— aLb-aVl L>a-da AjjliLall ^jaJl jIjSjj <ajlill 

a luij l iuj^ 


^lill ^-akll j jJLall l sld-aLM J ■ s\A rcjl '. (A 4 V 4 *1 ^(Jl&uiVl 

A-PAGE <yial ^l, A"nn L 



(n)j^ 
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(V) 



\ jlmlun A_u j-a A-PAGE ■A j'lSi; 4_uijj.la31 <■ tln/iVI 4jjliLall ^ jsJl jIjSjj 


Ajjlall i_iLLflVl 

AjuIUI uilladSn 

jl jSj RM 3-» jail fl j 

j£j- 


1 o * Reference 

^ i n 1 

^ jU\ J£ 


- - ■ 

^ jUI lJLlJ J£ 


) y \ . 3 
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4 jAa.1 (_fjL»a. ‘(jiadi 4XV) tfi jl jja. 




crHJJ 4^jj-L 1 

XI Ijl^a. 4>> djau 4X1 AXr LajJl 4 A ^JCJS 




(_5jU^ja «.l jxi -Lid 

) duj ^1 4 L_1 j J jJ jl 4 ^ 4 Y * "l * Y La j J V Lll j 2 kJ 

XV 

XI 

4 


V ^Lui 4 ) jlc. j! 4 V ^LuS 4H-5948 4lLaja 4(jjj (j^ 





0 d j=kJ 4 © aLuj 4 1 aLi 




1 1 1 * i j-s. < 

ijAc. jda. 4^B 4 A 44_ujJ ‘cSjjj 4 t _$4c.) ( ^jl jja. 




(J jlA-ija ‘ ■* cs^i-W 

1 1 djaj 4 XIAXV LajJ 4 A jC. j2 4 ^gjla-d 

n 

XI 

5 

(_5jlA.lia 4jaaa.l 

H-5948 4>Uija 4(jjj (jjc. 4> duj ^ ii—ijjjjJ 


•LK 1 ^ 

0 <*ll j2kJ 4 0 ^Li 4 V ^LjJ 4 ) jlc< jt 




grHLW ‘grb^ 

IJJ^- *(Ai'A#J ‘LSjjj ‘LS^)^ jj^ 




^a^.1 (_£jIa«1j 3 tAijjjj 

jSjS ‘^Lu ‘ A<J ‘CSJJ ‘lS 

n 

XA 

6 


X .X.Xdja 




£.l^)-a2k 4j.lij 4^AJ^J 

A^Lui 4 Y La^j 

Y * "l * Y LajJ 4 (_£AI^ju) 4£.I^)-<1^. 4jAL 4 AAj^U^-G 4(_£ j^J 

n 

X s ! 

7 


<J jL^ 4(B4A ‘Ajjjjl 4^jjj i^A^j ^1 JJ54. 




.^jU <_iU*J J£ 

jal L_ljJjJj! 4 I 1 d_J^J 4 X 1 A X V La 4 A (^jjC-ji 

X^Li 4 I jlc.jl 4H-5948 4>Lija 4jjjj A 4S 

x. 

xx 

8 


©dj2aJ 4©^Luj 




^gj^aLuJ 4 "l dj^2kJ 

£■1^-0^ AjJlL 4 Aj J-uJ 

^a^l (_£jlAAj9 

<_SJJ 4(jAaJl (_jl3 4(B4 Ajjjj1 4 t _$4c.) ^jl JJS> 

IX 

i X 

9 

(jiajul ,_5jU^ja 






(A,27) ^Ijj- 

X 

£r 

10 


LljJ 4 A ^jC- j2 4 j2j 2 4 ( _ r Jalu 4 t _£j!>ldu> 

tS^LW 

x .n. YUjj vdjj^j iti ijja. t u djj^ 4X‘uxr 

' ' ’ rx £© 

„ H- 1 Ll J.} 4(jjJ (j JC. 4> ClU 4i_JjJjJjl 4 H djiaJ 

(J^LUI jU^jS 

i) fLui i) jlc> jj tV ^Li 4 5948 


ii 


©d J2aj 
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i djaj 

^^Ix. ^ jda. 4 (Be A4 Ajjjj! i(jjji JJA. 

4 ^La-uj 


£Y 

12 


(jy^ ‘YVA 4 C ‘AiJJji 4(_5jjj 4 t _5^lc.) ( _ s jl jja. 

4(J<aaJl 4_jlj 4(_Jj!idui 4 

A 4 j2j3 i^Ijj 4«.l jas. AjaL 4 AAjju^j^ 




1 ^ -v 4 vy\ 1 

(_pajjl ^JjlAAjS 

La 4 V 4 I 1 jaj 4 Y 1 IjlAa. 4 I > & j=^ 4 Y 1 AY X LajJ 
(jjj (jJC. 4 1 CiU f\ 4L_ljJ^jj 4 ^ dj=aJ Y • "\ • Y 

n 

0 > 

13 


1 ^Lui ityLui jlcjl ‘V ^Lui tH-5948 ILaj^ 

tO^Lui 

A 'd y*. ^gjc. <N .ill dlli £° 4-ojaJl 4"lU-t ^gjll t—aljjL^aVI (jl (JjJtaJl Jg hi 

4(_£j^lfL-u cjjj^aS I Ajjgilall <— fildaVI 

Vdl J 4 Y ^ ‘ ^ <-ll j^J 4 Y 1AY V LajJl 4 A ^ jC-jS 4 j3 j3 4 ( _ s dal_iJ ^gjla-buj 

4 V f\JL 4H-5948 ^ Lajj 4 (lyj Chp- duj ^ 4i_jj^)jijjt L — Y * 1 » YLajj 

dlj £Y 4-a^aJl ^gle. Ajjp'N a\\ 4_aljj^aVi L«l .^dljiaJ 4 c ^»Lj 4^ ^»Ljj 4Y , ^»Ljj 4 \ jlftj 

J <_£^ *c$ jj 4 (Ja=J' <— ili 4 (bW ‘tjjjj 4 ( _5jl&) jj^. AiiuJI Vn->»1 1 (J _lc. 5JVJ1 
(juS»lt j 1 g *' * 4 <a £ 0 J j2a.j J ^1 Lgdada £ Y <LaJ^JI (Jj^ud i ol n ^»Nf' 

:SDS-PAGE Ad£L JaM gdUj .Y 

(l 4V)(JjJi=JI .HMWGS (jjjll Cil i (jjjijjiiJl dl^j dd dbaiji 

d£ J j^.j (jjfj dna. HMWGS j-a dddllll dni <joijjAa] 1 ^LaijdU lili^ajj 

jja J <jaijjJull 4_sldaVI iJAiJa die. jjj A ql'A .all 4 jL 1NI f»3^^ dtad <^ya 

:aaui11]I c L^1 A 

i_llj 4. idall »' jjluilj 4GI11AI £3 j-olt Null (JaINI ^jic. 4. jldaVI si* -.h» .a d j 2 =J 

QiVn^ill j 4 ^B iSjji 4 (_£jle^ diV^-uij 4 \ 4 -a^aJl idau 

1 3*1>«-i ) ) ^ J*.J (jJJJ La£ .*Y 4-a^aJl ^le ' g <— Jj5^1 J (_$ j 
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^1 jjaJI clN'Xui J J\ 

Glu-Bl Glu-Al 


Jjl\ WkJl C 3 VXJ 1 

j a+v (jaiiisVi 


o jLSVI . Glu-Bl ,*i ijJl (jA j^a Jil jj jjUj ^ cjjla.1 


i. ali^iSn Glu-Bl 


Glu-Al Aouillll uilludVl 


Cllji^.1 j I^A Luljj 1 g Clul£ 1 — ^ £ya 

C <DLJ1 dl jliaJ Laiu ^ + “\ J A+l (jjlillVI ^gic- 


.1A+1V 
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y a+yv 

null 


y a+yv 

null 

nAtr l#jj 

A+V 

null 

' > djaj 

A+n 

null 

Y \ IjlJ* 

y a+yv 

null 


y a+yv 

null 

Y . *1 . YL»jJ 

A+V 

null 


A+V 

null 

SHJJJ+j' 

A+V 

null 


A+n 

null 

Cop 

y a+yv 

null 

S L»jJ 

A+V 

null 

H-5948 

A+V 

null 

Vfld 

A+n 

null 


A+n 

null 

r 

y a+yv 

null 


y a+yv 

null 

a 

A+n 

null 

0 djaj 


. HMWGS £3 j* d£Ull di^ 


6+8, 6+9 

2* 


Y 

6+8, 6+9 

2* 


r 

6+8, 6+9 

null 

W <3^ 

r 

6+8, 6+9 

null 

A (3'j^ 

i 

6+8, 6+9 

2* 

B ab-T 

0 

7+17,8+18 

null 

C 

1 

YA+YV 

null 

YV^ 

V 

6+8, 6+9 

null 

3b.r 

A 

6+8, 6+9 

null 

igi\* tSjU' 

Y 

ya+yv 

2* 

J* 1 

Y . 

YA+YV 

2* 


Y Y 

6+8,9 

null 


YT 

A+V 

1 

J^i-I (_jli 

YT 

y+v 

null 


Y i 

YA+YV 

null 

A Sj juoj> 

Y 0 

6+8,9 

null 

il ^3“ Aj-Uj 

Y1 

Y A+YV 

null 


YV 

Y A+YV 

null 

sr*** 

Y A 

6+8,9 

null 


Y Y 


4jjailall ^LaSVI i— SJjL-ajg 


r . 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 


:ajjU! cjliuAl .Y 
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d vWjj .Glu -Al ^ (JjllVI iy l)j*^) c <al u^V' a dj jo^I 

Ajboullj Lai . £ ^Loj i Q ‘u ^1 \l Null (JJVI ^.j ' Alii tY Laj-i i— fljj^all 1 A-a^aJI dial 

jjjjla^aJ) (." 1 V 1 IjIjSj Ia j!lSl (jl£ tAjS C1 l)Li 131 £ Jjaj gjLalt d j^Jal Ja3 Glll-B 1 £3 j-all 
ILa AjjIjj “LjJjLtJ i. s**' LS JA^I .lal j <■ Lda J jaj (j^fj J • 1 A+l V j ^+V (jjjjlLUVl 

JlaijVI dcj . ) A+l V J A+V (jjLUV! ,^-lc (J jial ^Lll Aj.lL C Vn^ill jAj C£3 jaII 

^jiLa jail dlaj ^gjc. (_£ jai Ujj-a \ Y (Ji-al ^j-a (■ tl "in'll A Jjaj Jaa jl Glu-D 1 £-3 j-all 

i ** ^ ^ lr\ Aj^ja^ - al *i . d Y* i ** . ' . ^jjajtll A Q J* 1 ^1 1 A 1C ^ll \ j ^ Y“t“Y 

ijjjj] LS & j (jjaatll Ajjill AjCjilb ^jjiajj j-all j \ * +0 (jnbllVI (jiLa^^ 

Jaaa Y LajJS t. iun ^ £ jil jaII oLa ^ ^1 jj jjIxj 3jajl o jib'll jJlai .A ^»Luj t £ di jaj 
(jiijJaVI (jiLa^^^ dial (jl Laic. 1 Y + £ j 1 »+0 jjjjJaSllLall ^jjLLVI (_jic (_£ jjal (_^L31j 

. (jja*JI AjCjjl <■ ^j^all LaA 

£il j-a l!l>L 111 Lina. (j . a Ajoijj-lall Aj jiall ^LaiiVI <■ bno jjl (l—l" “I ) Jj-Aall 

.cj^lHMWGS 
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.■‘Uc-Lj]! <■ (jojij jliJl (Jj^aS 0jl _jj \ JtLu&l jg h"ij 



(U)jLi (W)Jld, (^) JiA 


<■ ^gjl jjll ^gic. (jjjjjjlill j (jj^UliJl (JjL^aS ^j-jl jj (jl^J-uS T iS Y) (jjKalull Lai 


. 4_ui j j.la31 <Jjj 1 Jkjll ^-aall 



Y )Jlui 


(^r)<jiA 
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4-aJp. Y O (jl£j (jd^kll (jc. ClAjLnll dut .a-N 

JSJ 4jjl j o j~\ l'.’i (Jjj^akl (jS-al i ^‘1 . ^-»-sV 1 ^j-ada 1 g -i*J j 

aj^Sh t(^ O <JfLj) L$jlal\ ^-aallj t(^ £ (JfLui) ^gjaillll ^-akll <■ <ln^-»l (jx 
J«kj gklj dJj laJaa^ ^j-ada <J jjj 4jjoila]lj 4j^)Ul (■ <1 1 > .-v/U Ajjl j ^S1 

l—ilii-fiaVI ClbgjJa ^lill A ajI ‘ill (_Jj^afl]l dllc. ja-N aj t> eii (j. jjLo ^j1 j 4j1.uu3I 

. jjill?ll CllUllJ J-cOk_a ^gjc. C-lil l^J <Jjl 4jljall l. <joijjJu31 


Durum wheat varieties genetic similarity 

&jterri8tty/adri 



0.14 030 037 0.7S 100 


}iccird 


tilluaVI (joj (Phylogenetic) AjjI jjil dUbUll ^ JjlIxJl JjlVill :( ^ t ) Jikl 

(jijljjj dUtk hUluil AjLuuI] Jaccard J-al*-a ^t.iVuab AuijjAaII 4_luAU1 


•SDS-PAGE jA-PAGE 
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Bread wheat varieties 

Genetic similarity Qu&tiy 





C&i (Phylogenetic) cjljfclxii jllxil JjlvMl kk-\.a :(15) JiuJt 

blUui) AjLiuH Jaccard J-al*-a ^l.vVualj Auijj.iAil 4_jjIaJl i_iLLaVt 

.SDS-PAGE j A-PAGE Jx\& cjULul 


140 



LiliuaSn <joj (Phylogenetic) AjjIjjII ^ JjilaJI JjWMl .( ^ 1) JiuLl 

cjULui IjUIuj) AjLuoI] Jaccard J-al*-a ^l.iVualj AuijjAaJ) Aj-uAUij Ajjlall 

•SDS-PAGE j A-PAGE 
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: Principal Compenenet Analysis (PC A) jU&l 

4iol*JI 4oC.jj 4_olj.i3 lilljij (PCA) jlooa.1 eljaN 4* A-\ all CoULnll (joii c*~ lx>. iVlmil 
(JfLaul t*\imi-\ Ji3 jlooaNI liA ColijfLa (jl Jiao (l V) JfLoll 4_ya j i—iliooaVI (jJJ 

Jc. % 39.09 4ojoii Coejjj 4.imi iHjj . 4 jKIl d ll jjl nil %60.97 

da (l A J£d) ^Ull ^*511 ^oulb U .^Idl jj*Ji Jc, %21.68 j JjSf! JJ3 ^1I 
(_^a %51.89 dij^Ja dua. t4oKll djUjUlSl ^ lojai %64A 1 PCA diljjfLs diK mi 
Joe J . 4_La % 12.38 ^jololl jjaodl L&io (J jVI jjaodl ^C. ColioloaN 1 a CA 

ijp- 4 K mil a II l^oldlLaJ (Jolaoll Id «.l ja .1 (jc- 4 K mil all Cole. joaodl 4 jjlLa 

dllc. jxi-s all ^oLoaJI Jajo j 2 all 4 ii^)Ja (UPGMA) cJ^l *- 0 ^'CaOjolo (_£ J) jVi»ll Jolaoll 
. (jiiL ^)Ja]l lolfL 4 K dLa]l Cole. joaodl I jod l^oloj Jiao SHAN 4 ol j-oll joe 4 oa.jj]| 


21 . 68 % 


^ Kandahari. 


Breijy 


n Jahari.r 
ni 

Suwed 


^Balac ^eal 


^aharrrt 


0.43 0.51 0.60 0.68 0.76 


Aijlall LilluaSfl cjjj (Phylogenetic) AjjI jjil diUfeUU PCA Joiao :( ' V) JidJI 
•SDS-PAGE j A-PAGE dULJ IjUIoI ^jjAaJI 
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4_iuAjaJ) <_iliuaSn (joj (Phylogenetic) jjil CilifeUll PC A JjKj .( ^ A) JluiH 
• SDS-PAGE j A-PAGE CjULuJ bUlwl Au. ijjIaII 
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d jj*-« jA LS Triticum durum Desf. g- jj g^c-Ljll lSj^ 

^Je■ ij jdd Triticum aestivum L. g^IdJI j^-aall Lai iAj B j /m n^»l l jdc ja-sal l 
aJ ciilj j j-all jl <jj 1 j jjl dUjil diE ja j . Dj B j A Aj» die yy* 

(Meehan et al., 1978; Payne et a/., 1981; a£ jida SjLju dli jjjdjll dlijjja je 
•Payne et al.,1987; Gupta and Shephered 1990a) 
je aJ LS & is^J J J* j-dl Ajut jjll dliaLull jl Vq"i»j j 

^.amjla a jfcllaa Igje j jd j^JI Ajc jlda Lad (• <l'n.-iVI jji dll ill nil 

(Payne et (Ji da^l l) Igdi je ja * j ^ <^l dlj jjall J (Gene silencing) 

•a/., 1981; Mir Ali et a/., 1999 a,b) 

A-PAGE A_mi ^l.^-sluil je A_=dl_lh ^ Jpjl jl dj tdiaall li& 0 jlai id jdlaj 

Jaaa jji-lle Laic Yj 4 jj-illle liaajl CO AiLdaJI ja l&^LaaaJ d <aja. I V dlil£ 
(jaS*J I3&j 4 jj-ilale Ull (X j jjialc Liii P (jJaliall (_gi ^»jaJI ^ jdaj ( a- ^ c 'J 4-1 j» > .-il 
Pogna et Aje ^)jeLa I3&j 4£Sl _jall a^A jada Ajplj^jll d ll ill nil ja Igj (_^liV A.lm'i 
£Sl ya ja £3ja (JS jada Aiadi dlljjja l • — V ja jSI 1 a*n~\ al., (1993) 

,di dlkiLlill cliijjl jl Meehan et al., (1978) jSl laS .( Gli-1 loci) jplilijl 

.dL/lallVI ja £-uilj (_£da £31 _jall e^A ja (J£ ^gJej A Li ) j)a dllc ja^-ai 

(_£jla]| ^takll (_£jiaj jl j£aj Aj jlaill A-ialUl ja3 SDS-PAGE A jVqil Ajjaulli lal 
(_£jidi ^jill Ajjailddl 4. il'n^VI (jaaxj (Ja^di .HMW-GS dldj dldi Aid ^gjc 
Johansson et al., (1993) ; j* l£ 4jjI laS dldj Ad ^^Ic Igja HMW AiJala 
dtaj o-V diVLsJI ja ^g-alaxll Ajjllill ^ — a j£lj Margiotta et al., (1996) 

.ILLoi 1 a£ mai jc ^>l*j (_5 jll dllijjj-all ojiUa J jyj 4. dull JaflS dll^a. j 

— V ja (J^atai o^a.j diad l Y Adlilall Aal^ll dll^jll dud J^c ^li a 3 a liluil jJ ^ 


jal jij A^ajuill a ^ • A J 1 al ni l j! Aj^UI i slij-^aLL A-laoilli a- 1 . . . o'. ^ j4 1 . ** \ \ ^ t ** 

dad dia.jl jl Ld^ Ajjjadl 3b jUI c LaaVl Mir Ali., et al., (1999a) adjL^a 
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4 n^-il! 4c. jAa-all ^gj) jaisj ^j]| 4jjaila3! ^LaaV! (_^a La! . i ajj^a (JfU &— £ jpa Cj!.la jl! 

^Lasf^l ^c Am I jj ^ Mir Ali., et al., (1999b) ^ j j A ja (jjiu3l aa*1\ jli D 

<■ Vn.oll V'— Y (joj ^ j! jj HMW-GS 4aJalo ^gi ^glSJ! ^ jajl AAc (jl 4 j j jji! AjjaiUl! 

4jujj A 4 j» n^>ll Ac. jAa-all ^glc 1 g uiVi (jc o^uuall jjc 4j j ja 1! J ja j] l^Jaj -Jal jll 

J ja. jj .iji ^3 (J^all l—ilj ^gjoilall c_sjj^all (jl j£i]L jj.ia. . < fll ‘l > .oV 1 j)A Igj (jiilj V 

c’+laj (jl (jfLaJ (J^4iu Alila Ajjun (Jjajj 4a. jA illij ^gjjjall (jjjl! 4-Jlc a-iaj dtaj 

(jjii ^jlc ^»ja C— laj Lgji -iajJ <^^l 4 j^Ja 3 l AjjoiI^jJI ^LaSVI £JJJ 4 j 1 j ' ‘ 

C UaVl J *J>A jJ^a .D Ai in ^ll Ac j<\-><\ll Jlja.j] j*J (_All j a Aik (Jaa.jp]! 4 a jJ 
4 gjL 2 us ^ ja Cloaj c-*ll"i,«i D Aj»_n^->ll 4c joJI ^gl! ' > >iji jSlaj ^gjll j AjcIjj]! 4 j jil! 

(jc j»ajj c 4 jjjj]I t"il jl^c. jaO: AjjJaJ! 4 jcIj j]| ^LaSVI j-a Cilia ^jill j ^gjj jail jj jlL 

lillil .(Mir Ali., 1987) ^»lc- (J^CuJ AjaijjVl a-iljj £-<a (j aljJ jJJjjjll Ajujjj (jialiajl lillj 
.a4j*j]l ULXJjl jps (JjIIVI 14A (J^aj (Jl jj *■ li ' u ^*1' \~Alk (j! iiu 

(jc (■ iu£]| ^_gi Jai (Jiul Lg-al .Aajjail 4 jaAV SDS-PAGE AjjSj (jgjJaJ 0 jljj jaCuJ 
^ jail dlaj (_£ jail d)V5Lui ^gjj (J jj-a jll t—filiiL^aVl Ajajj Ajulial Liajl Lajj j ca jUuJ! 4a. jA 
(. V . ll J jil dijlil Jaa GluAl ^a j-all 4fuu]L . Aa! J c Vn^-> j! aJ)^Lj ^gi lg»j<ia"i j AjjJaLcJI 
LoAIjKj (jjaatll AjC jj ^gi AjLuiL« (_gjlaJij JJjtj Ij! j j ® Y j ^ jjala jail diaj (jl ^gjj 

• Null 4o jaJI CliaJ jpa JjJaal 

.AjjjjAa]! CliV^aJ! ' s'vlialj a!1%]\ ^il j^oll (jxj4a a Jl ja ja]| lVj^LJV! 4xaAl »■ ajoaJ 

^-akll ^_gi (jaajtll AjC jj Ja^aj ^_gi ^»aV! jA GlllDl jaII t^»lc (J^4aJ (j£l j 

caJUaJI 4ijajt]| AjCjj ^gjc Vi (j-£ll3l 5+10 (j/nbllVI (jola_)aJ^ c"ia"i JljajS C(_j^la]! 


^glc AJVil Ij! ji ! A +1 Vj A+V (jjla^jaJ! Clla-i ^glc (_jjjaj (_jjl3! GluB 1 ^3 jaI! AjL 

Cll.aj Ajj] j! (_gi (jjjalal! c_alla.l j .iaaa 4jjoili]| c_filjj^aVI (jAj4a a, jail Ajjajtll AjC jj 

c "ia"i (j! Mir Ali (1995) ^aj c *na .A na»l l a)lA ^gi I^JJaA! dua. jpa ailA clll^ajll 
.Ajjoilall c_aljj^aVI (j)A4a (jjajtl! a j3 ^ A+V (jx ^ j3! jj! \ A+ ^ V (jjla^jaJI 
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i (_£C jVi»ll jilaall laJaa. -a (jc. -CaiLill <Lul jjll 4 j 1 jail a j-^> l'.’iI -ApjouIIj Lai 

<4>Li fjAiJa Clia-jClj Ig . >i»i (jc. dlL^aS ij i. jlimVI jl Ca-i3 £ jfLCjl) ■‘Uc-L^ll 

;ajaUc. 

^j| j t(_£.J Ic ^jl jja. (_jA j 4 jcLj jll Ajjoilall < fll *1 > 1 j-a CCc (JS1 ^>>i j I (Jj'il 

•gHW^ ‘L^lc csj-*^- ‘B jja- ‘A jja- ‘LSjjj 

^Ijja. (<■ Vn^i Y £) i—aljjL^aVl g>a ^)j£Vl C.J*J1 (J-aCu j I^loll 


LajC l© ^\j5 ( ) *15 ( ) LajC i ) ) Clljaj tAj^ jC- j3 t ° til jaj i ) jlc jl (jjj (jlC 


A 1 cH-5948 


jjj ti-JjjjMj' 


pal cYVAYr 


. jS jS t(_g J^lSjol ^}Aa.l 

j£ jfLai Cilia. j-Call -AX- j-aa-aJl jyuCa lx. jil jp£Vl *• <1 *1 > oV 1 ^ajCaj I Cjiloil 
A<J^yj-ixa ^ 4 J^jxJl ICA (j-ajCa - aLu-aL/l CCc ^Lj . Ic^ixaj L^il-s la.C jAi 

^1 ^^a.ta.1 ^jAa. 4 jcL tC ‘L $j_j 4(_>aaJl i—llj >J-il jj cY *1 * Y LajC 

.YV 


.^jC 3 (Ja.C-a ( _ s Joila <— aji-ajAj (Ja£3 (_£.jljjui t. Vi - A1 ^auCaj I^jI jil 
1 <ln^>Vl (ja LkjlC £-a 4iLLlLa (Patterns) ^jLai (Jaap ^^llll P-aLb-aLU AluilW j Lai 
j_jAj AjLllaia ^cLaj 1 LkCCc ^Ij Lina, ^^jliill C jVi»ll jajCa IgJ Ajujoj ^glcb dj-lalj Ca3 

:4j1Lj] 1 <■ aLimVI (JJjLa 
.(Y' ^Li J V dl jaj^ \ ^Cjaj • 

,(o CL] japj \ jlc jl j (jjj (jjC-)Y ja j • 

.^O^Lulj ^ ^»Luj J ^ LajCj ^ ^ ClljaJj A 4 _jj jtj 3^ Y’^C^jaJ • 

.(H-5948 J Cjjj j»lj ‘-r'jjjjjlj Y 1 AY Y 1 LajC^ £ ^Cj-aj • 

.(V ^»Lujj ^ dljaj j LajC j Y IjlCa.^ c • 

. ^(_£ j ^aa.1 (_jjLaa.^ 1 • 

‘(c£jjj V • 

.(^UiClj (jClx- (J jUa.) A ^jjAJ ^Lill j • 
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A- ^'■laJLoilj ^L^SJI (jl>la^)3l 4alac (jc 4alj|jll ^JLaill 44c ^Jjj |4$Jj 

Udaa I r jjaj Cl Ua 4 _ .al L fl V A (Jajal (ja (jl/laj ^4jd Y I SDS-PAGE J PAGE 

(_gjljjll ^jlill 4jjd (jl (_$! a4a ^Jc 4, Vn^i (j£J ejoaa ajjlila e4jia (jlilaj ^JLajj 
LaJ Clu^jSLa IJj Igj (_^uLV (_jJld^l ^_jju]l (ja 4.J »«! 4ajYill a4A (Jj£ju .%®1 
A ^ (Jj^al (ja AV Clul£ 4_ajl_LajaJI ^JLoill 4. Im'i (jl 4a j lade Wei Ct al., (2000) 4_ilc 
^JLajJI 4jjd £a CdjjisLa I j] ajjj£ 4jjd %5V,A AajUaoall ^JLajJI 4jjd (_$l 

4. qln^iVI ^ ^ jill 4.nY ^liG^I (j A»jLa l4Aj 4 %^ A^^Aj 4jailj4JI e4A ^^3 4-jjl Jalall 


.4_uij^)4all 

(jjiL-all ^auCa (JjVI ^4 jaill (jl dj ^gjtjll 4 jVl»ll ^ 4JLUadall ^JLull ^gJI a4j*JLj 

4alj ^g-Laa i idaj 4 n ,i a a 4 a' 1 > 4 £ ClilUill ^4 ^ajll ^ada j 4 Y* ^»Lujj V Cll j-aJ (jdma all 

(jl 4 Imaall 4_ fildjaVI (jJJ ^ jjjll 4jjd (jdliajl i—llui 4jau LaJ j j 4^A^j jC jii) 

jl alduV (_^cl Laa 4 g j\ ijU 4"iU>^» (jjmal 4. Vlgj jjJJ jail (Jj 3 (ja aJJ (jl£ 4. iIAYVI 
(jdd _jl*JI Cjl4aj d lal (JjjUaJ ^ Lum Clul£ Igjl (_$l 4 I g dj 4 jjI jjll C-ilil juiall (jdliajl 

jsl dua Fufa et al., (2005); Shuaib et al., (2007) <ja <_£ a4ajla IJaj (jdLlillj 

(jlj I 4A ^jjjjS j ‘JaVl j)l£ jjjalill cAl PJJi ls^- -^Lu&VL ^JiljjJI ^ >1)1 (jL JjSfl 
l ** it /ir. ^ a ^ ^ t *r< ^ (.** v n l < iQi^ L '' ajI £ A AAi^al l 

(jl jSc tlua. Baenziger et a/.,(2001 ) IacSI 4 -vjYl l aCA .4 jjJj3I ^L jj (j^da i_iLaajVI 


4 *n n-s. 


iljjLjaVI (_gi ^1 jjil ^ 3IIII (_j jJjqja (jlaliAjV did 43 adCaJI <jj jlll Cilia- 1 


IgiLjjj (jc. <3j ji.iaill diljjj4l (jl (_$l 4 Qualitative trait 4ac ji 4 a, .oil cdl£ lc) 4j^ald j 

d3 (jjUalall ^4jdll (_>aij jj-ada 4*nm-\oH 4. <ln^»VI ^-a 4 ] A <ill 4_aldjaVI 4 ja-j Lai .4lala 

4jldll j jl j Jfc a 14 1 jl 4 4L-aaJI aLjl i iLdaVI Jj4j j)JJ ^gSdlSxall LiAll 

^| jjoj ialaJI l4A 4jC 4 Jala. 4 ja. j ^»4c jl 4_jaj (ja 4^1 ill liaV 4 jjoiIj 4 ^>"n x a La l4A j 

.Mir Ali (2000) Qjj LaS LSdllia f 1 141 jj JS\ 


jll 0jLj (j3j 


4^'JJ^ 


diVliLai (_^j=4J (_^4ll ^4 jdll 4 jjou 1L Lai 


4-_ll (ja a j4a_ia l^J£ ^IjjaJI CllVLLj (jl Jj 44jilalaj 4 j»jjLi 4_ajjj (_g^3 ( ^jL j )^£ 1I 
(jjLall LiLiA all ^gJI lj4c IJ] 4 qj'ia II ^gi j >( *jjja I g n_i ^gjl jjll 4 jLjuSI (jli ^HSLj 4 4a!j 
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C j! jja. *■ Ldall lie. la.1 j 1 jik. (jAiia LgJ£ C'\* Ay 13 j! jjaJII dlV^Lai (jl lai 

(^juiISJI ^-aill (■ <1 i > .o' 4il£ (jc. Ilaj J£^\ L Vn.ol' (jl£ (_£ll! 


Jj^aV! i Vn«olt Je- (_£ljl! L-iLaaiVI Jilil Jl Jljjll lajll li& l_Uui Ijju . JLll 
J <0 jjm LSI jj diV^Lai Sic. jj-a i—altLj landrace J»j (_£ill j Jljja. 

4 J 11 J Jl jl! (j-<u4a jjj j^)Jl (_ja i_l jjaJI (_$ jp*s .a J jl 4 j-alliVI (j^all j^aa-ll 

. J H A V t jljaj 4jC.|jJ! 4 _ia 1*J! dljaJJ 4-alaJl 

4 il-\ H S alL-aVl (_pa*j (jJjLa 4 jj1 j j dlL! J J ja.j (j -ada jjJgjl Lio. jl 

diVl^Luil! (j-a a j.W'u <■ tl'n^-i l LS & 4*nn-\oll (■ aln^iVl (jL llA 4'nna.all (■ al'n.oVlj 

• L^JJJ 1 A jfl t ** i l a ^ \-^. A \ 

(jjllill 4. J > h'i (jl ha^Lj J Q (Jfldll^ 4l Jail (— alix^VI (jJjLa 4j| Jl! ojy l'.'i 4_jL jlj j 
Jx3 .^lill ^Jll <■ <1 i > .o' (jjU Igllj (j-a Jfcl (J 4jJall (■ <l'n.oVI (jjj Jljjll 
^aa.1 (_£jlAli3j Jaail (_£jlAli3 (jjiii^aJl jyj 1.1a. 4iils Jl jj 4iLuia illliA 4il j)-a J. Jl 
^aj JaC-l 13 I ag ia (jl laj Liil V) ciaSS ala.! j <La J >_1 I ag \n LuS (jlallaj (jlill! j 
4-iJall <■ <l'n<oVI (j^da Jljjll ^ Jill 4_u4i dlil£ 133 JLlLj t4j (jJa JLa j 
(jjji La lie. Mir Ali (2000) 1$ J J-oa Jl! 4 -Jill 4jLLa 4-vjVill a La . %1 * • 

(Ji»ai ^al AaiLaiL 4 jjjjoi 4 i . ^ j 4-aJjS 4jJaj 4jjoili s al 'i . ^il jj^ula Jil j_jll ^_jHll (_$ jjjaus 

Lai .dlLujoiS-a j £^»Ljj (jjjJall (jjii^all J dulS jyljl 4_u4i Jc.1 (jl la.j j (jjjjlalSI 
A 4 ^ 1 1 (JfLuoll^ 4il£ 4jjoilall j 4j Jail t. <l'n^iVI ^ajJa j (jll 4j| Jll e^alu 4 joj J l 

^ajlaj (_^ill _jj 1^11 1 Jixll (jc. J Jaj (JiLowi 1 Jic. 4l Jail i al '< . ^»V I (JL^alil 

J alJiaJI D 4j» -U^all 4£.j-aa^all lja.jl (JU^aaiVI llA Ij-a 1 j*Jj .4jjoilall (■ <l'n^»VI 
4 » si\ A II J Jl CllLLill ^ajpjl 1 J 2 L Jj ULaC. Je. jjj»"lll ^aJ Jl! j 4j Jail <■ jli^aVI 
(. il'n^VI (jojLa 4 jj!jJ 4j|Jll La! . (jjiii jlilL 4 i ^il A 11 4jtjailall 4-aJaJlj (jjlLflilL 
• B J A 1 in (jiiS JjuLal! (jjawujL^all jjjjc. <\ll Ija. jl l^aiia 4jjailal! j J Jail 

tt— al 'h^iVI > Li— a j liLa JjIi j)J JpLill dll ij’i j^)J (jl Jj-o La-a JVimj 

4_il Vj . i. _ H .i i II dll J lAl j a Ilia. < aLdal (Jjajoiij tjijj ^ Jill dlLuiJlj 
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dll jd jpll j DNA Clll jd jpd ^pl dll ^p j-a ^ic. Padd PlLuil jd Auil j.}Jl oi& ^JC.Su 
.^-aall Au ji 0-al jj <a3 jj 4jJl*a ojL jl Lax Aap _jl _ ja!1 


(j& AjdLll j 4 1, ,,-v a! 1 ^UIl j <j jal\ ^-aIII pflli-ai (jZss-i 0 jlij 4-uil jd LuIj 

.Ajj>- 


:A-PAGE <Lu5jj Jjlv'ill ^citH . \ 

AjSjaJl ^^Ic. IjsLuc.1 CO j Y 4 ‘P ‘01 Pile. j<p,a Aajjl (jjjLjliJl (JjL^aS d 

C Vn^ill La£ Aa ja. \ £ j-a -All£Jl ^ jajl J4e ^ jl jjj (AL^aiiall jsjail (RM) AjauuII 
j-aj .(V jjp.^ ^pai (_£^)Jall t. in .oil -Aa ja. V V* O ^ld ^.mlsll 

LaJuj t V • < RM -lie- Jg hi AjjaiUll l <1 '1 > .oHJ 0 jpa jj-iLile Aa ja. 3 jl jl PS j^poll 
(V) (Jj.ipll j-a jpJ • ^ ^ V =RMde Ajjlall PaLd-a^U ojpa 4-aja. (jj h*i 

1 sld-aYl ^ jajl j-a ^)j£Vl 44x11 Jajoi jialL dl jia.1 jj4l_ile CO Agio dll jl Ldajl 

4a3 tAjjoilall (■ aln<-iVl ^gi Lai . jjjLile 01 Ijpl j P jd Y Aalalall Iplli 4 Ajiall j -Apia!! 
jl£ LailJ 4 j>la.^)Jl jialda <J£ ^ jajl j-a jJ^Vl AP*JL (J-apll P lb pid^all jjdi 

(J4L11 Pad-all jl£ Ajjlall Pald-aVl . j»jajl 44xj (JsYl ® ^»ld jjoia-all < id-all 

44c. JaL Jjju <_£4lall t. Vn^ill jodi Laiu 4ajaJl j-a jJ^Yl 44x11 pJ-aapj ^pa.1 (jjl&aiS 


•fO^' t> 


. jj4lulxll (Jj— aS j]-»l da j-a Aalads (J£ j-ada o4 _p _j-all ^»jajl 44e 
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M,rr e,*n ©,rr 

4=dU31 (Polymorphism) 4jjUiall ^JpJl ^ jjll Ajjlall t_Laull jg h 4 (A) J jJtJI Lai 

• 4 jlu jj-lall i — ilij^aVl Cl lie. j-a^-a ^ja jJa 


dllc. .a (J>aj4a A nl iLall ^ JpJl ^ J) jll 4jjLall 4. n in 11 ’(A) 


CO 

Y P 

4fi.j)a-\all 

a 

Ar 

V© 

XV 
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rr 

* © -l ■* ■‘UjuAUI 

Ar 

©V 

• <_laaJl c_ilj 

A. 

. rr 

* (_^jlA4ia 

rr 

rr 

• 1 <ij3all 

o , 

i . 



lillij Igaa djLuUj j_g 1 ©ja-j ^4au (jj^Ulc- CL 4jiJala dljjAi ^»le <JfLau 
<■ »1 n"h,L |3 -4 q 3— t*T «o>\ <1uu31j ^)-aVl i Ami jj.Xa31 <— sll^aVl 

y (jlisJalall Cjja<aj (jja. .4ilala31 alA ^ dlUjlilll (j-a 4jjis 4_UiU (_£ jli.1 (_^L31 
ja^l (_jjlA4ia t Vn^ill » 1 fn i .iL (J£ <^3 4-iil jj djliilii Jja . jj (jjJsLjlc. CO j 

CO 4fllaia jjxjJaj . ^^le. 3-* dill! ^jgilall © ^L1 I. Vn«->11 j 4(_£^}la31 

<-Jj j X V jja. (jjjla-all (jjjjailall ^ 4jjlilaJl ^a^^xll (j<a 4jjoij ^jic.1 t"],hj 

4_u4u ^gJc-Vl jlA JUS ^1-t all (. Vn^ill (jl£ 4 j jiall (■ <ln^>Vl (LWJ • 

(jiq'n^ill jjxj4a a.} ^a <luij (Jal dul£ (jj^- ^ tlJjjai ^l** all l Vn«-ill a^/li t A *nl JQ all 

. 1 til j^j © j»Ul (jjnn-s all 
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:SDS-PAGE £iUj . Y 

Glutenin subunit jlill ^ jlx. jj j^lij jlill Jj^aa jc. 

(j jjil CjI j HMW ^iG^ail (jjjll djli I 

AauuIU Glu-1 £iil j-a dliujS AjjI j jll CIiUjLuJI ( 5 ) (JjJtaJl poJajjj .LMW 

.A-uijJ-lall i al 1 


uj^ (jjjjj jlill Clil^ j cladl Ajpljjll Clilijliill : ( ^ 

. A-uj aaJI i sLu^aV I 


Glu-D 

Glu-B 

Glu-A 

S jjlilaJl JjJall JJC 

HMWGS 

uiiifcdSn 


YA+YV 4 A+V 

Null 

Y 

D 



Y A+V 4 A+l 

Null 

Y 

IV tJjj* 


YA+YV 4 A+V 

*2 ,null 

Y 

J^l! Uu 


Y Y+Y 

Y A+Y V 


* 

1 dj 


Y .+0 

Y Y+Y 

YA+YV 4 A+V 

Y 4 Y® 

r 

^-oa.1 (_£jl&.iia 

Aj>J 1 

Y Y+Y 

A+V 


* 

JJjjoi 



l 'infill jo-aJ LaiiJ (Glu-B ^ Ajjuilall <■ ^ ^ik.n j£] 

Ara-j jt^)la . 5 jAki. /ya Gill- A £- 3 j-a ^k (J-aaJl 4 _llj ^N.all 

<_£jl&.3j3 <■ Vn^ill 4 4j^la31 <■ jlluoVI ^kj . (Y ^ 2* (JolNI 

(Glu-Dl i Glu-B 1 ‘Glii- A I jjll Glu -1 £*\ j* J. CJS^,\ j ^ jj j*J 

.IlIij^j (jui-soll <■ Vn^ill j Jjjjoi <\11 <■ Vn^ill (jx (JS ^ ClllSL/ll=J 4 j 1 {J~> > >n ^2 Laiu 
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AalSi fl.vVuJ-1 >aJ| c-jU t flu/oll <j* I jl > t A <jjLkj ^utH :(M) >uill 

Glu-A £&>• > Jj*jS u&ttiVI Jj jl >11 <**-11 jfJSjj SDS-PAGE 

. 2 * jiAi ji >ii ta. j 

: Heterogeneity Index (Het I) AijjUuII JJj 

>c. ^ • j jjlaJI > AjoijjAaII £fll _>l djIjjUu diULu t"n^>Al 

lie- lj £§ jaJI > jjUu > J <»!£■ lie- 0 ■‘CaJS dulaC.1 .4j>aJlj “Ujuitall (■ 

< — alii-aVI (J£l (JjIIajIIj <li.llll I jl>a 48 — II (jc- <• ‘d"l-s.a >1 jj jl>a > Ij^. j 
jJi -jilc. jjllal jjUull l^jjuljx JaiHuil (_jil I Mir Ali (2000) ^imaj illlij j^juJI 
>« > >a^ j 4kL JjJiJI I2a uuajj .(Hetl) Heterogeneity Index ajjjUUI 
.<• iun (J£ > (jajjjjlill j (jj^Ulill 

<c-j-a^a (jx jolkj (_>■! -lajoj jIaIL AjjoiUII t_aljj^VI <c- jx'-s > Hetl > cl ul£ 

> >e.| ^l-C- >11 ai& Clul£j .^>1 jjll >e- * J * < i>\ n^iVI 

4 r. ^ y\-v ^ t ** t *4 ^ 1 . A '\ v k^. ^\\ 1 l a t n ^ \ ^ ^ A 1 ^ A ^ v Yq \i A ^\\ 1 l ol *n 1 

(j-a ^>j^Ij (<jj^l-> co j y) * jA^j ^(jjjiUlc. a) * <jjj ^jIjj ^-^Ij < - j I^ (jJiUlill 

j Glu-Al <») * ,VT j)Aj Ul:u ^jIjp >11 j (j2bj>JI 4c.j-a>-a > t 'lKn >11 <^Uj 
4-ojS >C.| (jl 4jli (JjlaJI j>a l=*j La£ > ^ Jjl>l) [Glu-Bl £3j-a) * ,^Vj ( Glu-Dl 

4-aj3 Jal C’ll-N JOI Laiu c^>Aa.l (_£jl&lj3 >a-al! (_£> all <■ iL^all (j-ajCa Clul£ Ajjjliall jjlll 
IjaaJ jlilll >a-all (_j>all (■ Vn^ill j 1 4jjao (j>n^> <\ll (_j>all (—ki^all (j-ajCa 

> U .Glu-Dl iGlu-Bl i Glu-Al a££ 1I ^mljlill >> > <^ll >1 jj <>UL 
_j-a > Jjlij Jf A_J^)jLatJ (Jjl^ <_Jal_J ® (jm-s ^11 C lit^ll jj-d 133 AjjailSlI ^LaSVI 

(JJll 4-aj3 >C.lj »l L r J lj e_#L-all jj-al I <\nj 4(jjlLllillj (jjjjJjlill (j-a (JS (j-a laklj 

.(jjll> CO J y (j-a (JS >j (jjmjjiill J - a > Jjlij >C. 4 j|jla.lj <J Jjliall 
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Mir l.Uti'SJ J-lxJl i— aljj-aVl (J£J 4-ui jjJull gJh J-cJl £-J-cOk. CjIjjUu ujULu •( ^ * ) 


•Ali (2000) 
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4^u i 3l_Lai' 

SDS-PAGE j A-PAGE JLj$111 cP^ J 1 ' JijJa j^ll ** d» j^>' 

(jad A-lil j jll dlaLLikVl t. L : iiS J j^akll i_J ^p>. ^2 jy jdll dldj^jJ Jc (jjjjLjaall 
• AjJall ^LaSVlj Ajjailall ^LaSVl (ja (Jill Aj.il21j Ado^-all t aln^Nfl 
<J j g l .1 j Aj Jail j Ajj-olill (dldaVl (JJJ ^lc (J£-d jllAlll (jflaJ Ajl l Sj^xall jja 

J J) Aj» n^-ill 4x- jaa_all i_ iLc Jl i—llLtll J <4133 <_£ j*Jj t JL jJJl (j>LaJl jj jiaJ 
^GJa A-PAGE Ji Ja J Aic a! j ji.ial l ^ jJl (jli JLlLj t a_J331 dLdaVl 

(Sapirstein and < • «VAa j Jl -Luu <J La£ .aJI RM<20 4413 ^ j21 <_$ j*jU Lllcj 
A.J j4 J jid Mir Ali (1987) ij V) t4jJ j-ill o3a J id jl La 13a j .Bushuk,1985) 
dja. jaJl Ajjajlall ^LaSVl (JjL^al Ji*J jll T.dicOCCOideS A-l Jl AjcLJI ^LailVl Jc 
dll 3 ^ jail (ja .lie J ja. j J) tl <oig*il 3 B jA (jjm C-al' jj-iic jaa-all (JaVlj 1 jll 
*Lu1 diia.' ^»j)ajl s3a (jl jdu J tjjjalc. 0) i$J di jll lgj!3 Allaiall J RM<20 

• domestication JjJdVl A-iLac 

Aj Jail j A.j > ill, 'ill ^LaSVl (jjJ (_£ J>-Vl (_J > < LS'iA SDS-PAGE Ad Jal An.ulL Lai 

4c. ja->all Jc jail ^Jj jaJl (j j J Jlc jjdj Jill ^ ja. did (jl dna. aJ jg mj 

MirAli ef al (1999b) jlLl LaS .(Payne & Lawrence, 1983) Id?- Ada >a D Adudl 

(jl Jl 1 Ajj jjj Ac. j j jail Ajjailall ^LaSVl ja Ajul^Jl j Jail ^jaa J>la. ja j 

i_llj t. Vn^ill (jl lHuiljJ Jtij d^Jal dl .A ^j'n-sll ja null cJWl d Ja.1 j Jail s3a 
Ac-j-aadl) Glll-Al ^3 (ja (J21V1 e4clH! s3a i^ya »1 nlml (JfLi (J-aaJl 

dLdaVl (jjj Glu-Bl £-ii J-a J JjliLll AjjlJll jj j Jll dua. (ja Lai .(A A_iit_b-all 

^3 ij-all 13A (J jjI*j J A.i > -iLall i aldoL/l ^la? d jLlal Aj J ail dLdaVl j A.j i ulsll 

. jjliall 13a ( j«^l (_jjl AJuS) (_£ Ja Jla.lj i. Vn^-i Jla^j Lad 
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Clllx jAy A JS Cli jxa A-alx Ax jj J J^-J A-uil jJill ailA Cli^Jal .ial 

y UMi a ^Sfl Jjj Jc-Sl l (j<a Jojoi jialL Cl i\£)dL y $\ a^A (. - luij Clul£ Cl ua. 

Mir Ali (2000) ^utij £-a a 2 a diaaljl ^al . (A JjJia.) (jjcLlx a IjjiJ j P ^ 

Ajjuilall <■ <ln^»VI ^glk - a ^ la!/llkl (JaVt (jjcLIx 01 J <_s2xVI (jjjiLlx CO (jL 
A»alxJI Ax_)jll ^ J^-J W^j ^ dall A_uitj.}3t (jx Cliali^.1 AaJLaJI A_uil^.i]l (jfU .Aj^paltj 
jpSl Jojoi jiallj dulS (jjJsLlx CO (jt dl^a. j ^^aJl ajadVt A-uit j.l3t ^ Jaadtj ^^aJl 

cjU^Vl ^ i^l J&\ P cAZ Lux P £ y U^5 t^lill ^ li&tej 

. (Mir Ali, 2000) CO ^ y l*3fc AjjU 

. (jjjjj jlill Aux ^jic.1 (jl£ (jjpliiiJl dlljjliull ^I-Ii.ij J dljgJal 

Clu^. j-a Ajjl j Au^LII (ja ^)j£l a, Vi» .a ClilipLliJl (jjfL d!2 ^)ji.ii*'i jjfLaJj 

(Metakovsky and <*-*d jll t5 JJiVl cc*2ll du*. <ja J aJ jjjoudl Culuj^all 

AjjlLa j>a jS&t cce- <ijj2all o^j (j x Laa Branlard, 1998) 

tCxa. !iLafLa (jj£j ca ajai-Vt (jl LS^] ajt-LVI jCdij .SDS-PAGE AjJ^la £_a 

Gli- CulipLliJl £_al JA (jx IgUJjjX LalaJ Ajaluia Glu-1 c it Ij'lji jliJl ^jjl ja j)j£ LS^ 
(_yuij (ja jjj^aall (_ S 2 C - “SP^ 1 a'nj tjJjjUl ^dj231 ^^Jx ^gJjVt £& C'l]^/ 

Auijuuall Ax. ja^ajt ^glx ^al Gli-2 ja (jx d!2S j t jVl Aj» n^ill Ax .all 

.(Payne <?r a/., 1984) A^cUdl 

AiKj JSI llSCgJ (jd^ jlill j (jjcUliJl (jjflaj (jj 

(jdaj Ail ^Jc. a j!Hx. t(Shuaib eC al., 2007) DNA — 1 AdjjaJl cjLdxJt ^ Aj ijtLa 

Axa. i. ^lx ^gjbj^ll JJlaCj a.l^=al JlLk. ^j-a Ajoaj (JjCaa-dl jLui.1 

(jjjoiallll dlULaaJ Ajutlall J^)}\ i daill Ax 1 jj j (joiaJl ^gix Ajj A <\11 JJX pa-akll 

(jojojaCill CllULaXj Ajjjfill (jLudl 12 a A-al^Jl 

Axalxll dljaall A-al*Jl ^ diliill AxaLtll i—ulLoiVI aJuLawdl 

(jt Ajkiit j^lt ailA 0 jllj Cljjldt ^aa C(_£^i.Vt jit dil^aJt ^-a (jjl*a3L Aaxt j_)lt 

AjaLJ! i. at'noVt (jx (Jat Hetl Ajiilj J dit^jUu AxaC (_jix Ij j!la>.l (jj'nut <\tt (jig n^-itt 

Aj 2 >.lil t^. Ajda-a (j‘t jk»tl aAA d.Vy*i . i j ^jtjjlt jjj . t ** 4 j\ Ajejtla (j) - A Vail 
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ji <0C- jj djlii^aj <JaJJj41 lillj jl jj All 4jll*Jl <JC. jjlL <a>l*Jl dll 2 ^Jpjl jliiiJ 

.(_£ ja .1 <£a. 3 '® *• al'n^V' Ami dLloxlj (_£^>a.l 4 jK mi 

<• <ln«-» l glc. <luiljj Mir Ali (2000) ^Jldl a^jLI L a lli3 j.i dul£ .41 

(jjlj's J _ja. dllLaJ cejjliilall j jlall 3-® (Jjla Aic. J ja.j <2-Ua. 3>® ^dll 3'° (_£^)a.l 

C Vn.-iH (_Jj^al 3-® (Biotypes) 4jjJa. l-A^J^e-lj 11 (Jj^al 3-® Ail/lj jl (jSixijC. 

frljjl AjulA\ *• j») dVl3*3 jl tj» 3 a -^ 3 ® 3^3 Aic. dilia .1 lgjj£ 

(■ L 2 £j AollaJl liuiljJl (j^ JalaJLi iilJ2 [jc. jp j .C JLlnalt .ibuc .1 JjjS Amill 

(jt dq » *^ giill j Mir Ali (2000) aJ l 5 -1c. ^^'Kixi Jala. a 3 IS <■ Vn^ i <_$! 3 c. 

giiljjJl JalaJl 3 ® Aaj- 3 ‘Ana. gi JlbuC-Vl 2jjJlaJl 6 ^14 LSJ^ <— alkali 

■1/UC.I 4 C infill 12 a 3 I £ Jialj cAalids A a. 37 AS .ia.j t— ua. InjAi ^ill j-all gi 
Jala, l^ja (Jj^aa. Aui jjJull Aa*Jl 3* J* dVljsul AS i'tSj 4ja.^>AJ (_gJc. 

.g£nl£na 

lAuijj.Xall s sldaUJ gjlxaj£ jJfll <— imajlill A ajun g— a jJ j 

CP UoL2 S *IL c.y SDS-PAGE j A-PAGE 3^^! f lddJ . \ 

Jala. A -nj'Vi ^»1 t Ail jj gAl Cjljjliall Ai£ A^yn-a j u <l'n^»Vl Qsnsi dljjUull 
(_£-ia.l Ia jg A’i 3 III ^3 j-all Uiljj AljUlall <■ <l'n.->Vl (_pax j d.3a. j dua. tgAil A .a 

.^ 5 ^>a.Vl Aij ^lall Iggni^l g31 ^51 j-all gi Llil j j ojjliia 1 g Alj 3A9J^)la]l 
La^JLa.jV ^ * +° 3 mLHVl 3 d 2 -a 3 ^^ (^Jc- 4jjja»all Aj^jJall <■ <ln^>Vl jljli .1 A 

j All oJjaJl 4jjajtll (^Jc- La^j 4 <oj3^^ 3 ' a ‘^ > 

3 /nUWI 3 ^ 2 ° 3 ^^ Caaj gJc. 4jjoa-all (■ <ln^>Vl JsUuluil j J 3 ^ ' 

.tllJjSuauil ^L-aJ l^jl V) j A 11 ^JAui Aioac- 4 _ s Jc- I^j^ 1 ® J ^ ^ 

l^j^® £o 3 j^U1c. Laic- 4-a3^^ cs^- Aj J A <J1 AjjaiUll (■ <ln^»Vl jliA-l A 

4-ajaJl gic. Ajj'A oil (■ 3 ^ OJP ^ ‘ Al jjSjuall eJUaJl 3j>*^ <;1C. jil LjS 

4 p, 1 ') 1 -^1 4 -v \1 1 ^ 1 ^ *i^\ ^ A^-luJ 4 -n. 9 \ 1 ^ i*i*^ya ^JLiXJ £ Y 

.Jfc jJl 
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(_3j ( _gJ & J j» , > ~ii 1 1 <■ ‘dl-ko aLia. 3 LjL=u1j ' A i ® lj3 AjJLaJl (Ja^aLa^all dn*J 
jAj t^Jl*Jl 3 <oj 1 Jlijl Jjj^aLa-a]l ^a! 3 ® j n»j JJ t^-akll £jjjj -. 31 a^A 

Ac.1 n.-i 3 Ajjas. t“n-s ^aJl*Jl (jl^i 3® %40 <3® <-JjA} 1®1 j.da3t 

. (Y * * ° tlj^p. J ^l*-« (jc-) dlc-1 n31 i^yaxjj 3 fSJl 

3 j-lL® Y ^ * 3® 3^ (<_£ j ^gjgiliil) Ac. jj3®11 -Aj 3L*J1 A 3 moll jJi 

a, 3 . mo 3 ® %Y'Y ^Ija. Aic-ljj ‘■"iK nij . 3 ^ 3j4® °* * 3 ® jiiSl diLc.1 jIjSa 
!/lxo 3&) ^jJI*J1 3 ^ Jj3® l r J 3 a - <J A 3 , mo ^)jSl ^gA J ‘AjC-1 jVl 

.(Y . .0 C L J ^ J 

ALL31 3jmo31 djl jiuJl (J!>Li. ^Jl*Jl 3 ^liiVl 3 A-JLi 33 e-iljjll 3 °/°° * -ij*J 

< — L^ajll Ajju LaiiJ . dial Aj^alSo j (_fjj . \) . a »> n 3 ^l^Vl 33® J 3.)“ I ^" 1 J 3 J-^J <_gJj 

3 ljjll 3jm3ill 3 .VI 

J] Aj3jJ! 31 Iajj http ://ucdavi s .edu.outreach/abc/new_tool s_abc. htm 3 .) >3.^.. oil 
i._ ill-ill j ajISJI Aj3jjVl 3 jjI® 3 jl jjll (jjilVi t. iP-Tn lilli 3 U 3 3 ® 3.ijj 3 oil 1 Ja 

A-a.ik.j Ac. 1 <3 jJkioil Aoolxll l—JjlLuiVl ^l.Wlml ^gi 3"®"^ ’cJjVl jJJ y^-a ^ 1c. 

^IjuVI A-dle- <• <1 1 > ^>1 Jal ; nml 3 :3l31 j 4 jjiajll j jdll 3^13 4ilS 3 3 oil 


13 3 -da .IgJ A uauaa. oil A jnjll Jj^l®®^ 3 W^-ljjj Ailik-oll AjjjjII 0 o 1 ^>j 3 
J jl 3 ® A al"'A 31 AjjI j ^11 3 J®®aVl ' lidajj > Lu^a jj j AuLaC. jjlwj ^ 'loll 


.Ajj 3 ^^ 0®l3 3 ®>>» l3JUk.il 3 j aJ j^. j-cJl i— alk-aVl Aj jA ,lj. Wil A » noil dll jlrkll 


3 tpUojVl 4,' lkh <JI*J1 A^lSjVl AiUoll dli A^ljjll 3}S1 Jill J\ 3j^jl' 3] 

0ol^)j 3 AjjI j 3 3I >^~>®11 sJa jLsjjjojVj . A_jj^)IjJl 1 al JiaV A-oj^Lo AjjI j j 3I m"»<® 
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IgjS ^ Jg lioll j jji! (jjlflll (_f^0 J JjJl 1$ i.-dl 1 g <njjq*i j-a JuV 4ujJpJl 

oa.li£ a 4 ql"i-s .all ^ 4 <jj .(Harlan 1970) 

(jjJa s^c. lilliA .(Barrett and Kidwell, 1998) diUill aojjp jj 4jjjj31 diLlac. 

AjuI dil' j_n»j ‘ls^ 1 l^LajJa (j^sj ^ 

CllL£)Lli.VI 4 Iijunll (j^Ul (_^a Igi (Jl 7 . a\\ 13& ‘La.W’n nail 

IgJ ( -.SVn j ‘(Smith, 1 984)<iuLi ejplla diLL-al (jl i_jx, ^C-jll LS ic. J 

Pleiotropic and diLij j-oll jjVI j j joill cliVLa. JLa i itia^a jjjh dili cliUj j j-dl 

t>a i A-laj ^ lilli jl V) ‘Van Beuningen and Busch, (1997) La£ epistatic genes 
(."up-Vlml Jlis . (. aln^iVl ^1 J^ll ^ ^lill f -.JJ<j"l LllLuiljJl £jail j JfLlu l^al.^Vn.il 

(Zaharieva et al., 2003; ^aall <jj! jjll J jj^aVl (Jj"nn.a (JS.In La) a3& 

^ 4 ial JLa J Karagoz et al., 2006; Naserian et al., 2007; Dos Santos et al., 2008) 
(Fufa et al. 2005; Pagnotta et al. 2005; AjjjjaJI j <LjIia£ j±A\£ ijjsS <JjI j2L^a 
<j!il jjll Jj^SU JlaVl jl (jlkla ^ Moghaddam et al. 2005;) 

.4jjg hall 4ac.lj_)llj 4Jjljjll IgjLL^alj-a (J!)li. (ja IgJ 4aluaa£j 4i^)*-al 

(-flldAl 

JLli. j_j-a 4_ud .lui j <aC.L^) ^akll jj-a > alL-aV jl j3 j-oll <■ jjll . ) 

. 4 j-vl*nNf 1 J 4 J-V j] ^3j 1 - 1 a . ^.1 ^all 4_uil^p 

^all ^I.YVIhiIj (."ll j-oll jjojLa 4 jj1 j CliliUjdl 4_uil^p . Y 

<J^k. ^1 j3j j-oll 

(jjj£j ^ l^la (j£ jluj l& Jj-alic. j <1*11 (jjj JalfjjVI ^iLlc. AjoiljJ .V 


. a!*J1 
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lioaaij (JjI jlaj Jlj-aJI 

:Aajjjaall oJLail . \ 

dlV^LaJI j l aljj-aVl Ac. j-aa-a] j3^)j-all i 4 <j^I J.2I ojlA 

LT* J ‘cJjVI (Jj^aall ^ ClbJajC. ^^ill t Ajjail .Audi j -Ajclj jll Ajjjjudl A \ > m-\ oil j A ji-i. oil 
.LluilAui Uiu^a I Y j LjC-Lj Ui^a TV (jC. ejLlC. 

kixxJI Jjil jl a . Y 
:Ac-ljjU oijVI jjJaaJi . 1 , Y 

Auliajl -Ax. 1 j^ll *■ " ' o'l J tlgJ ( _ s J^a j-all Axal*JI JX-1 jill JjSj Ac. I (_)2a_jVI dlj > 2-i^> 

j 4i_jl=uJ AjC-ljjll AooLtll Clljajdl j£^>ol Ajutill Aj-laJj AJaaus ^ Y • • 1 ^Ltll (J>li. 
(Jj.AsJI -ijljll (J ml mil l ^ hm^J i— aljj-aVl dj&jj . A-ljLill jljjjluiVI Aalaia 
l-vsll (jjj Ail moll Lai . LiA/ A- ia. I * » C Vn^-i <_|£ (_jo Ja jiaa. Y Lina. 

. dll. oil jl O. 'Um VI (_JO Ajl AiLuiaj ^»JJ ^aJ .^aual Y® lljjliis ^)aVlj 

:S j ijiUii Ljiu.Uii j cjifi ji\ . y , y 

l^)^)fLa I c i t'n^i (_jo Aal Lina cAiill Clilj j^oj AsW'loll AnliaJI dila.l^)all t"ll-^ m 

A^C. t |, s mi l (JjJa tALiuoll (J_jJa n“ll nil • ( _jA j Anllnll t“ll Small dUiUSj tLul j i lif . 

AX. cAx-jlill C1 l>I n'lmll JX. (Ana I * * * (jjj t Aliludl/i_J jjaJI <jjj 4<llluiH/<--l jfall 

2 XI I ,- M ,e,.„l t 


:^lua^yi Jjlaoll .r,Y 

Lyj ujjSj -GenStat Release 7.2 ^L^aaVI ^L jJL LnLmaa) dililnll Calla 
t_a>lnaVI lW-*-® a u>1 ^ LaS iL.S.Do.os <_$ jl*-o (_3js (_Jal jLui.L a_L* 2I clilj jfLa t"il lam jlo 
. j^*lall jl^iVI lUI*o j Jaxoull Jalij iJVI J^Le_a j Coefficient of Variation C.V% 
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<Lljljj]| J-aL*-a 4_lL aa. j <joijjAa 11 4 itnA^' (jjj ^gjl j_jtl AjLLuJI 4llla>lc. dUiijJ 

Jajoi jxall <ij jia (UPGMA) ^1. Almlj JilVill .Euclidean <L^>iaj 1 g \n 

(JalaoH 2j-aU^)j ^I.1 -Vi».iLj lillij SHAN 4jl J>AI jjc- ■‘Ua.jjll Cljlc- j-oaAt t ,i-\ 11 

.(Rohlf, 2002) NTSYS ^L^YI 


‘Lu&Ua3I j ^cJHUi 

:Aj^ UjVI cjI jJuj-aII 

j>a JlJlxJ jjbj lAjj^J j .■‘UAja. ^a! (jx ^^A 4 VnAl ■‘Ua.Lu'Ln ajJSstl (j] 

^j]l jljjjjall ("it q>.->l' j 4 4 juxaal] AjttfLall 4jjUa]l ^^atl 4ja. lIiIa^AI 

jjxaJa ^^1x3 <Lal£JI AasUa j) C. 4 VnAI ^)JXJ (jl “LuLLaj (jg^ IjjJ *• . '* l" 1 

4ja. j) jSjjAI (jaajLaaxiJI (jti 4^»lc- (JfLaUj • <■** i\ nil LgJ jjhiLj jaLi ^^atl 4jnitl i_fij^>la]l 

La£ . 4_i iL-AI LgaS t5^- ^ 4 Al 4 a jjiai] Lilia -^, S |— »*Vl 4 ^1 j jtl jl^Jalt 4.1a. jJjjjAl j 

4 \ \ .-vs 11 CIiLjLu]! A3C. :<Jti]| j. A ~nrll jj^s 4 altTi <i—a ^A <1x11 A j)1j 

(je.) “Ua. t » * » (jjj tAiljuiil/i-JjiaJl JUe- 4 CjLuII j A n^rsll JJlC. 4< W l. m , al l a.3a.j 

. ( y * * ° i j jix^ 

£tijjl Al^a 

4_iUaAH (jjj 4j jjxx jj jj 3 J ja.j ( ^ 1 ) J j-iaJI 4jjAI ^tjlLull CliauJa jl 

clul£ LlilAI (J jia Jajoi jLa] 4»ajS ^Ifcl (jl .Aa.j 4_jmlj]l 4 itnA^I ^^JJS . 4_ui JJ.AI 

< — < n Al ^3j t^94.2 iSjj^ *• VuAlj t^joi 96.8 <\11 (. Vn^ill 

4 VnAI jX-a 4jjixx (_3 j^) 3 JJ jd (j^- cs^ 4 4_ui j j.la31 4 ‘JnA^l 4ilS ^jic. j3 j3 

^jjSj ^ic. Karagoz and Zencirci (2005) a^-j U <$ jL 1« a 2 a .^j>i ^ — j' jj4x 

CjLjUill dia.jljj Clira. jiaj 4jjaila) -=u£ jjll ^oai]l 4 tin A <c. ^ 

(2j^Ja J3 <Sj^a]l a^J (JS1 (jli aiA Lai YY — 63 L>« Ajaij^Xa)! 

^ * j ^ Aj^la)l 4 j Lu a) l 1 A^XjaidL • ^ ‘ ' ^ V j Y 4I_ulIj^ ^ i “ ' ^ "v ^ j*j l ii^ d i ^ * j ^ i ^ 

4Jjjjoj 4 inAl ((>-*-“ Y^®,5) 4** it nil ^Lajjl imijqA A-aj3 (jl 4(t Y) (Jj^aJI 

jji^i a Jl 4_aa3 (JSI l1uL£ jaaa. .(^joi72.7) J j jl (^ajjjla 4 infill 4 jL 
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l*a\n q±i Ajjixj* AjI A 

A h^t^La ^aJaj-a]! (_jx 4jl . Vn. ' i AjJLaJI 0jllill (_£/lA . * fl\ n.-iVI Ajijj ^gle. *• 

J‘ '■'S (jl diia. t4 |W ^11 t '.l-n^Nfl jj^a Jg JJJ (_J jJaj Ajjata-a]! t olu^Nf' 


(JfU (%C.V) J-al*-a j i <1x11 Clllj jSLa ^j3 iCjLull (JjJa (Ave) iajui jla *(^ ) Jj-^ 

. Ajoi j Ajjoiiall i— aliutaVl (jxjJa lillij A 


1000 6is 

6/V 

AJS1\ Ci^LJi 


4Li«Jl 

p-i/iiUM JjJa 

LjjjaJ! Cxi J 


,jl \y, „\\ JjJa 


1 

cv 

ave 

cv 

ave 

CV 

ave 

cv 

ave 

cv 

Ave 

CV 

ave 

cv 

Ave 

cv 

ave 



15 

45.5 

10 

24.1 

26 

1.7 

22.2 

37.1 

7 

89.4 

23 

1.7 

9 

11.6 

7 

6.2 

tsis. 

' 

11 

47.0 

11 

24.0 

34 

1.7 

24 

41.0 

7 

94.2 

33 

2.0 

22 

12.5 

15 

6.5 


2 

11 

47.0 

5 

23.6 

31 

2.3 

23 

41.3 

7 

81.3 

23 

1.9 

15 

10.5 

13 

4.9 

LfAjJ* 

3 

5 

50.1 

8 

23.5 

31 

2.3 

22 

48.2 

26 

83.4 

23 

2.4 

11 

17.4 

12 

5.9 

A 

4 

13 

49.1 

9 

23.7 

0 

2.0 

20 

32.3 

8 

81.3 

24 

1.6 

11 

14.2 

6 

5.7 

BgnU*- 

5 

9 

50.2 

8 

24.0 

0 

2.0 

12 

47.5 

5 

60.5 

16 

2.7 

11 

14.2 

6 

5.7 

C 

6 

11 

45.8 

9 

23.5 

12 

2.1 

16 

41.1 

6 

87.6 

18 

1.9 

12 

12.8 

8 

7.2 

rv^ljja. 

7 

6 

50.2 

20 

22.8 

12 

2.1 

13 

42.4 

5 

83.4 

14 

2.1 

15 

11.8 

17 

7.0 

JJ* 

8 

8 

50.4 

6 

24.5 

12 

2.1 

21 

41.0 

8 

89.8 

24 

2.1 

13 

11.0 

6 

6.5 


9 

10 

44.3 

10 

24.9 

19 

2.2 

13 

40.1 

8 

88.3 

17 

1.8 

8 

12.3 

6 

6.6 

<|jUa. 

10 

7 

48.7 

8 

23.1 

26 

2.3 

10 

44.7 

6 

69.9 

13 

2.2 

11 

12.6 

15 

13.2 


11 

7 

49.4 

10 

22.8 

20 

2.3 

13 

38.8 

13 

80.9 

15 

1.9 

14 

13.2 

10 

8.1 


12 

5 

52.6 

28 

21.7 

24 

2.8 

25 

38.3 

5 

89.5 

25 

2.0 

14 

14.2 

10 

7.3 

JaaJ uli 

13 

25 

46.6 

9 

22.0 

26 

4.4 

28 

25.7 

7 

82.3 

32 

1.2 

27 

9.1 

12 

7.8 


14 

13 

45.1 

27 

19.8 

19 

2.2 

23 

24.1 

10 

84.1 

25 

1.1 

27 

12.1 

11 

7.2 

A 

15 

9 

45.9 

15 

22.2 

31 

3.1 

23 

28.3 

9 

76.4 

25 

1.3 

12 

12.2 

11 

8.1 


16 

6 

46.5 

7 

22.8 

21 

2.5 

17 

35.1 

8 

77.1 

18 

1.6 

10 

12.6 

10 

7.8 


17 

32 

57.2 

10 

23.9 

30 

2.1 

36 

29.7 

5 

90.9 

37 

1.6 

9 

13.9 

11 

8.6 

IS**# 

18 

9 

47.8 

4 

23.0 

56 

2.4 

22 

42.2 

3 

96.8 

26 

2.0 

12 

12.7 

6 

8.5 

jM 

19 
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24 

29.6 

2 

27.5 

15 

3.5 

38 

26.0 

6 

87.9 

26 

0.9 

3 

8.2 

3 

9.2 

A(>jc.ja 

20 

9 

44.5 

12 

20.9 

0 

2.0 

24 

51.5 

5 

68.5 

30 

2.3 

13 

13.2 

15 

7.9 

T1MT Ujj 

21 

8 

46.2 

16 

19.7 

20 

2.3 

21 

46.3 

9 

60.1 

27 

2.2 

17 

11.1 

14 

7.0 

' ' 

22 

7 

47.2 

9 

21.2 

26 

2.3 

19 

53.5 

6 

77.1 

21 

2.5 

19 

11.9 

9 

6.6 

r i ijb* 

23 

23 

43.4 

14 

21.9 

20 

2.3 

12 

47.1 

6 

68.7 

17 

2.0 

14 

12.9 

9 

6.7 

Vijaj 

24 

22 

49.7 

7 

21.6 

24 

2.6 

14 

40.1 

6 

61.8 

15 

1.9 

10 

13.3 

8 

7.3 

r.l.TUjj 

25 

7 

50.6 

12 

21.1 

19 

2.2 

22 

48.3 

6 

68 

15 

2.5 

13 

14.2 

9 

6.8 


26 

4 

50.0 

9 

20.9 

20 

2.3 

24 

41.5 

6 

61.8 

25 

2.1 

22 

13.0 

8 

6.7 


27 

10 

45.0 

6 

23.4 

20 

2.3 

24 

57.5 

3 

62.1 

28 

2.6 

13 

13.1 

10 

7.0 

'•W 

28 

7 

45.7 

19 

23.0 

21 

2.5 

20 

44.3 

7 

85.4 

23 

2.0 

12 

13.6 

7 

7.2 

60 6* 

29 

5 

50.7 

8 

22.7 

21 

2.5 

12 

40.0 

5 

70.9 

15 

2.0 

12 

14.5 

11 

7.6 

U-jj 

30 

14 

47.2 

8 

22.5 

0 

2.0 

23 

51.0 

5 

68.0 

31 

2.4 

16 

13.4 

11 

7.2 

H-5948 

31 

6 

44.6 

12 

22.3 

21 

2.3 

29 

49.3 

5 

65.7 

32 

2.2 

17 

16.3 

9 

7.1 

V 

32 

11 

51.2 

8 

22.5 

20 

2.3 

12 

51.7 

5 

72.1 

15 

2.6 

14 

14.5 

9 

7.5 

'J*j 

33 

20 

46.9 

10 

21.7 

21 

2.4 

15 

48.0 

6 

61.7 

24 

3.6 

21 

7.1 

19 

13.2 


34 

13 

45.8 

27 

20.9 

19 

2.2 

11 

43.5 

7 

67.1 

19 

2.0 

14 

13.5 

9 

6.3 

' 

35 

12 

47.3 

9 

22.4 

19 

2.2 

14 

54.1 

11 

75.4 

20 

2.6 

13 

14.8 

10 

6.8 


36 


7 49.6 12 21.9 12 2.1 16 46.6 8 57.2 20 2.3 15 14.0 9 7.2 » 37 

47.610 22.650 2.315 42.130 76.400 2.001 12.8 7.402 

4.453 2.006 0.374 6.174 5.083 0.337 1.349 0.635 LSD 




(C.v) t <lijl Clllj jS-a ( aj3 J cdllijll (J jJa (Ave) I*»m jila P Y ) 

. AjojjjAaJI 4j^jal) i ol *i . ' /j a, >i Aq.^i 


jje 

cjSLaiuJI 

4a&l 

tI£LuiwJ! 

AjuMaij ^£> 

LjjjaJ) JJC 

4Liui2l fjk 


ujaaJ ojj 

4L1ui2I uk 

tV 

^Ji/\jUjA\ 


Li. 

cv 

ave 

CV 

ave 

CV 

ave 

cv 

Ave 

cv 

ave 

cv 

ave 

cv 

ave 


6 

22.6 

26 

2.5 

31 

47.1 

12 

57.5 

28 

1.8 

16 

5.4 

8 

11.4 


8 

23.7 

0 

2.0 

27 

39.2 

16 

67.6 

33 

1.7 

34 

7.9 

9 

12.6 

V* 

4 

23.5 

29 

3.2 

24 

36.5 

12 

70.7 

31 

1.6 

19 

6.4 

10 

13.6 


26 

21.3 

26 

2.5 

18 

53.1 

8 

75.9 

20 

2.4 

16 

5.4 

8 

11.4 


7 

20.9 

28 

3.7 

25 

30.3 

12 

68.0 

26 

1.5 

15 

6.6 

11 

10.6 


8 

23.6 

26 

2.5 

22 

49.7 

9 

62.1 

24 

2.0 

16 

5.8 

12 

13.2 

' 

9 

21.3 

25 

2.5 

20 

29.2 

14 

66.5 

28 

1.1 

18 

5.4 

10 

11.7 


14 

20.7 

31 

2.1 

31 

36.5 

29 

72.7 

34 

1.7 

0 

0.1 

8 

12.8 

jjjji 

PH 

24.3 

31 

2.5 

30 

59.5 

12 

58.1 

29 

2.3 

32 

6.8 

10 

12.7 

* i 

7 

23.3 

0 

2.0 

18 

54.9 

15 

61.3 

24 

2.1 

17 

5.1 

7 

9.7 

* 

4 

25.0 

31 

2.3 

14 

68.1 

13 

56.5 

14 

2.4 

19 

5.6 

9 

11.4 

6 

8 

21.9 

34 

3.1 

29 

31.5 

13 

69.4 

35 

1.0 

18 

6.9 

10 

11.4 



22.7 2.5 44.6 65.5 1.8 5.6 11.9 

1.566 0.502 7.522 6.072 0.337 0.925 0.783 


:liuJl - Ljti 

Clilc-1 ^ (JSjub > al \ l si\ 4 q j. <-i\\ s^A 4 _iaAI ^ Wn 

AruaJl <1*JI liuJl <aAL-oxi Afuij (jl CjlajVI i— jSc-1 jjjIG CIlts. tAslaJt clilinJIj 

Ajlae. ^gi LLoJI j_gJJ .p * * V (je-) %Y » — ^ O 


t> 
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A^j^all eCgJ -laui jlla A-aia ^glcll A (_gil jja. ^ l*s .a" <■ Vi . A' jlAS .(_g JJ >>vs ill <_]l!Lal)l 
Aijix»a (jj^i (jj-'j ^ > V” <Jc*-ai V^Lj ji>A a\\ (■ <n.nH alili c^uai )V,£ cilia. 

^ jajoiV,^ Aij^all aCgJ A-ai3 Jai dilauoij .AjjaiUJI <■ <ln.nVI ^li LS^ Laiii tl <\g *nj 

i j ^ ^ .. i l . ^i-aj 'q® a . ^ i^i ii l o i . > i a . . .n . i ^ j . r c i*. ^ * j i d i 

* , 1 A-al3 Jal (jl jSjslll jiCa. .AjaijjJull (■ <ln.nV' ^gili ^glc Lji*»a (jjjilij ^joi iV,5 A-al3 
j. .iqjLa IcAj clLoi .} ja. j j»C*j jj an (_£cllj JJ jj' (jjj j jla l Vn.n" Cls jaa CllilS ^uui 

Karagoz and (X • • ®) aCa.j Lai <£iLLa -Ca-nill oca . jq..nll ^J1 a i ^ . >» CV A-aia (jin' s^'il 
Cj=».j ^cc AjL^s (jl Laic. .^13.5 — * (JijjCaII ILJI J jla ^ jl ji cliia. Zencirci 
.llSji ^ (jlcjAall (_£Cl AjjC-^ya Alx^a ( ^A liujll 
:4LiuJI Jjla - Lilli 

Omar et al., Alilli (_£ji*»all jillUll dills dsl <u,nll jya A'n.,i'l (Jjla a L.n jii*i 
La* (Satyavart et al., 2002) a jSlsLa jji j dli ijji cells l$i LaS (1997) 

.AlljfiJI 0 *l^)l (j-ajCa i_sLaui>U all* (jjf£il I^Ja jl 
.^jad I ,5 ca A ijL." L al ■ ^.N \ JiUu.ll (J jb Jaxi jlla (jl ^cjllill Clla_dajl 

(jjja Ca. jl ^1 . ^jud r cliiijj YLajC 4 ^_a_s jj <1 jlall <■ 1'n.nVI ^ A_al3 ^^Icl dllaa. jlj 

1 <ln^»VI 4 jL ^jlc. ^^ai^y (. Vs.^i" (jjii (ji^- ^ A LajCj (jjqn^n" (jii 4jji*-a 

<joijjCa1I Ai jUI i— aLsj-aVI (jil ajia.VI <ii j-al! £ ^Lul i. Vn^i'l (Jla.1 .4 joijjCa1I Ai jUI 

KaragOZ and aCa. J Lai ojili-a Aailill oCA 4^uoi^,V JjAJI J jla Jaj- 0 jlLa Cilia. 

.^7.3 Jajijlajj ^uoil 1 . 1 3 .7 L>« JiLuJI Jjla ^ jl ji cliia. Zencirci (2005) 
r,Y (Jjtiuill (Jj^ 3 LnujLal A-aia (_gJc.| dlilSi Caa Aijoilall i. <1 \ > AlU A imal li 
Aiiilal' <— slia-aVI (_j^ c - Lji*-a la jis (jiLUIj cV^Li (jjoja-allj f_gj^[5Lui ^^la-all (jsq jj^all 

.AilS 

:<LLluilb 4_aiixl| - ■■" JCC- - Lul j 


(JjCaJI (jlli Cilia. cdlLull Aia.ljil (jlij Ig ill A lllui JaLiijI Aal>l*l A q . .nil aCA jlAii 
l_gjjj ^jil jj^-j i_$A Ic ^gjljja. (jiaii-all C‘sA >.i Acjlill CliLLuaill A-ai3 (JSI (jl ( ^ l) 

Ice ' — alij-aVI Ails ^gic (jlaii-all (jlCA (jjii ca J .Almlall ' — al 1 > <->y I jjmCa lillij ( 1 . 7 ) 
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A q i .oil a^A A_aoa Jajoijia Lai . \ LajJ j A (_gj 3^" 3 4 C (jjl J j 4 B ^jil J j^. 4 iln^iVI 

.2.315 ,*Jj & 

Jjjjjjjla (jjal^all i^yajJa IgJ -=Usj3 (JSL AjL^all e^A Cj jj-aj Jsija Aj jUl <_fili^aVl ^gA Lai 

.2.5 Aaj^all e.AgJ Jajoi jLall ^Lj • 4 - nl j21 (^gle. (2 J 2.1)£ ^»Luij jj^jl 
: ALL m lb AjI£J1 u^LllLjLI jjc. — Luj^IS. 
<C. jiLall J AjSI jlall Lli5Laiudl ji A ^ je- ja *• Vn^ill (jl ( ^ ) (JJJJ 

A_ujj.Xa]| A,j > 1 q 11 4. qln^iVl ^jJc. (_£ yjua (jgjijjj (27.5) AjKII CliLl J J ~1 mil Li i .i jLa 

\ \ ^ ^ ^ l ** \ ^ i k^. /\\ 1 ^ ■ Lq s ^ 1 !*■% t i\ ^ rj\ a A a qfl> • <alS 

4-ajS ^^Ic-I t(^ Y (Jj^.) 4 A ^»Lj (jjoia-all (_£^)Ja]l 4 qn^ill (jl jya. ^gA . 1 5,V 

. Lgq A_mjj.la]l Aj^Jall i— alik-aVl L>° °/o°^,y ^^le. Aqi.oll a^J Jajoi jLa 

dijajj Y Laj.i A \ > n-> <\ll Aj ^>121 j 4^ j-aluij Aj-iLII Aj jUI 4 qln^»Vl ^gjc. (JjiL 


.£ 

:A LLAl ^ L-ijjaJl jac- — LujjLu 

lLujjj (J-aLua Lilli lgj| LcS 4 a!*JI ^ Llilaul a jJj-oll 4." i\ q > ^->\1 jj-a Aq>.-il' elA 

<L^al 4 _jUAV' cjUIafc ^A 1 jx£ ^a ^kluu> ^A 12 4 (Satyavart et al., 2002) 4 <*jj j* 

.<li)l a-iL j 

1 ClllJ *1 a Ji m , lol l aJLLAI A 1 null ^A i_)jjaJl AAc. Jaui jLcJ <ai 3 ^^ic.1 4"|,W j 

<joi1jJ 1 ^ij .(Y £,)) A Ajjjjy^a (_j221 4 qn^ill ^ l!u 12 (JS1 (jl (jj^. ^A .(©V,©) 
^ clnj ^1 4 Vn^ i l l (jjij .30.93 <i^all bIa Jojoj jla ^ Karagoz and Zencirci (2005) 

Y1AYY" LajJ C4jjata-a)l t aln^Nfl 1 Jic. 4 4jai j^Jlxdl 4jjailall i ol 'i . s-* y ] 1 (J£ ^lr, 

^Jc.1 4*‘^qq-\ ^gllll 4 qln^iVl jjl L^»5L (^1) Jj-^-^1 Cy*J . a ^»Lujj Y \ ljl^a.j \ 

.<A^-a)l 4aa.lLjyi AjL^all s^A ^ ^JJjilll Jpl La-a jq'nAa i—iljj^al ^^A 4-aj3 

Jc. Ljj*-a l1i3 jSj ^^lll A Iuia. .all <J ^jiall 4 ql'n^iVl ^A 4jl i ^a_LaJl Jaa. j]j 

i q'n^ill ^jA 4 ** ll^ in 2 A q 1 ^ill e^J iajoi jlla) 4 -aj 3 (_jl c -l (j^ (j-“>J .Aala-all 

.Ail£ Ajoijj^aII <J jiall 4 qln^»Vl ^^ic. IS jila 1A,1 LlotLj A ^LL (juia>_all 

:4 LLAl ^ ljjaaJI <jjj — LuLji 
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<L-a]l aa$J Jajai j!la 4-aj3 ^Jcl iS^ (_^21 V* ^»Lui ^j>>i's<all ^ i ul 1 11 <■ In .-ill (jjjii 

^aL A^jC-^a (_£a!21 <■ Infill jo^j .4al£ 4_uijj.Xa]l A-lui(a31 <■ lln^-»Vl ^^Jc (^7,1) 

, Q ^ ^ J\ ^Llu ■ * • Q V ^ I I , Aj^lall t o l . , 1 A ] . ^11 . 1 d t * 1 ^ ) AaJ3 

AjSj ^Je. IS jiG j £A , £ LS^J Aaj^all ai& li m jILa] ^.ah»l' 4-ajall (jjiai aj^jjui (_£allll 
(jjij LajjJ t£ dl j i £ ^LL A 1 l ,i-\ .all > aljj-aLM lee. <JJJ jJLcJl 4j^)Ul <■ il‘n.-iVI 

^jjiu-aJl (jjj 4jjj*-a (_3JjS -la2>lG ^Jj ‘(^) cJj-^?- <— sli^aVl ■‘UiL ^^jc £ Llljaj <■ Vn^ill 

. *1 cii j^jj £ ^Li 

:4ja, S ♦ ♦ * — Hall 

(£°V,T) V ' • • • djj Jajoi j!la) 4-aj3 ^JeL ^jJaLu ^ Vs .all ^joilflll <■ Infill jjAl 
a q i .-ill oeA iajoi ij!la] <Laaa ^jal e‘il-s u> Laii: t Aal£ ‘Laijje-J! Aj > «lqll c llnA^t ^ic la ^i!la 

Karagoz and Zencirci c>e=>. j L2 AjLLa ^aJl la* .A ^ jc-ja <• Vn^>l l ^k (£A 5,1) 

<■ <ln^6 u aojouIL Lai .£-49.72 — 22.06 lw ^ * * * (jjj t — y^- (2005) 

lajila ^£AA,®) ^-*js ^^JcL elj-aa. AjaL ^ A <21 (. Infill joAi Aj^jUI 
^jic. lajiGj LaAjjA (jj^ll t jjjjl o-jjjla j ajjjoi (jjai^all lac. Aj^UI t—slL^aVl 
ajj.14 (_5^J 4 CS^ J 10 ^* 1 < — sjj^all (■ Infill (jlj LaS <■ in .-ill 

. Y (Jja^Jl^ £ eii j X Laja (jj ima. <\11 (jiqn^ill 

:%CVLi!^Vl (>Lua 

aa 4jaijjaA]l ellLu^all <_a!illi.Vl <J-al*-a) ^^hirll j»j21 (jl |l l) JjaaJl (jJJJ 

jjl elua. <1 xl 21 (J jia <L-a s-liil^L c a n n-v ..I' s ol ’i . A) ' (j c Ijja <2^-21 t aln^Nfl eiij^ 

IgijSL iil3a A ^12 (j>n^<\ll i. Infill ^ elia^-j 5^ CV — 1 ■4-<y3 
4jjla)l J Ajjoilall ^LaaVl j-a-la i_l jj 11 aac <i— aJ lailaol l^Jalii jV lillij A ±aHLa 4j jt. ^ya 
1 j . . 1 a 1 ) ^jfljj.^all : ^ A /\ \ a ^ ^ eakuoi aaa lajuull j l^a^a AjjuillL Lai . q. 1 a^ ^ 1 f~ 

■4 1; nu 11 ^a i_j jfaJl (jjj ^ nu'ilLi CV 1 '^2 ^gic.! elul£ Lalii 4(_j jjj A AjjJj^ax 

CV 1 eiul£ aaa eiiliill <J jh AauuIIj Lai .^%V , V^^ 5 jjaLii (_jal21 *. Infill 

— 1 <Aja ^JcL A ^ jc- ja <_£a!21 c Infill jy<2j *A ^J^Lui (j<u>» ■<! 

^j!>lla.Vl lUI*- 2 ■^-<y3 ^jJc-I eakuaij .aLiJI <_s^ y- 1 aa*J AauuIIj lillaj ^%V' A^CV 
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t—llj <— flixxall ^-lal 1 <a*nj i jj& jii <■ g'n^ll <e^)lill l1l/ 1 n'lmll <ixxa <xd^)H Hie 

(jl£j .<llflJl l1l) 1 nnnll HHe <ixia) <lmil(j (%X A) illxL <-_fi!llial J-aLea <xu3 (Juall 
1 * * * Jjj 4-Sxxa *LuiljH Hie <x_filix*aV) <lL (jJJ (j-a liilii jp£Vl jA ^gxiaLiJ t. Vu.mll 

laim ao (. iji/i jj nie Roy et al.,(2004) ^PlLi ^-a La Ha <aiuill aHA 3 ^ JLj c<ia 

(jl Haj Lilia, i^^a jl jS^jxill (. qur-ijlill <alxia) <alia-a (JllUiSj ^alnaliull ^ \ n\,q\\ ^-aall 3'® 

<1x11 4 <iiall <1x11 t<ial » * » jjj lilllaxxal <luiiHj IxSJ^a (jlS i_aHlia31 <J-®Lt-a 

(J^la t“llq>^»l A l-i m jlia <!iai3 ClljlS Laiu cnlxxaall (Jxla-aj ( dll»l LiniVI HHe 4 <ia_jlj ; nll 
3- a .<llixxll JajJo l—ljiall HHej <llixxll JajJo i— til nnall HHe t<liixxJl (Jjja tdlLull 

Jjj <Axxa jxnsi aHjajxs illjl£ t_i/liaVl (J-al*-al <xu3 ^glel (X *) (J^-uoll 

lIl/LuIojII HHe Ak.s~i iHlln ^k <lJj j_£j\al\ jl ^Ull ^-aflll ^gi ^1 _jjoi <llimll i_J Jj^tll 
l"ll-> >u Lalu (_£jlal\ ^-akll ^gi <ilixxll ^gi L-JjiaJl HHe Akj^aj ^gjuilall ^-akll ^gi <e jlill 
i— >H nnmll HHe 4jLxal j c^gjoiUll ^-akll ^k dlliill (J jla <ixxal l_aLLia31 (J-aLeal <xa3 (Jal 

.^jjlal 1 ^-akll ^k A jKll 

<ila-all <■ <ln^>Vl 3^ Lilia X) (JjHallj Hie Igjln Aailiill <laaLLa 3^-aJj 

3 jla Air. Ine <xxjjHxill ‘“'la. r-.ll JSJ <luiillj l aUliaVl 3 -aL*-al <al3 ^glel ‘ " 'W ■ .< H3 

lAAia ^gla-all 1 Alkali Jajoi ^3 dlUnall 3-® cs^ LalS Lai . X Laj^ 1 Aliiall ^gk <llluill 

Jjj <joi1jji nic. % XX iY i dixLj (J-aLt-aJ! Iha ^js (_ s J c -1 lP 3 ^^ 

<ia 1 » * » 3 jjj <e jlill Cil!>l jj'i . .ill HHe tiilimll ^ i_l jiall HHe t<llimll ^ i_l jfall 

CliLull ^liujl 3’iq>.°l CV j»J3 ^leL jj jjl (j^ijjls > ii—all jiLl 1 ani . c _ n"ij3' ^gie 

oHajLa ^-a (jaljjj <ajaill sHA j (°/oY ) Allluall ^gi L_ljiaJl HHe j 

<L^> 3 -ajJa i-aLHa^l j* <*ii j* <ai j cliiaa Lliia Eshghi and Khalilzadeh (2006) 
<aiii£ lIIh Akhtar et al., (2001) j^k j t<ilxill <el jjll ^_a jjla cliall diUill J jL 

. | — kixxall JajJo (^gjljjll s— aLLLaLU 

^Cjallll <JllH ^IjiVl Hie l_S^lLa <XX j jH-all i alixiaVl Ja\si 3jLu11 <lxui ^laijl 3] 

<i Ijlia <ila-all i_alix^Vl ^k <eliG jl Lai .Hamrick and Godt (1989) jSnLa i_iuiai 

3 c. ojlie ^gA 1—alixiaVl OHA 3 ^ Li 11 a t<\ jqLi*u > j <x3 jla A -sjVi jq . a <ixia-all (■ tln^iVlj 
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L K \ L^W A \\ ^ ^ \t*^. ^ t-V. t 1 ^ <1 i 1 iSj t QW ^ L * Un'l ^ A Q V*t A 4_lj|^J l * tt CL ^ /\N /\ 

4jjjj 11 djUlac- Ajoj jLoa! ^U. ojL 1 $W->j Ua (Harlan and De Wet (1972) ij \ j 

t "i l q > ^-> 1 ja 31 ^gi ( _ f fuij jljaluilj 4 *nni-\i«ll ^_al i > sfj I jjajj 1 «’ni Ig i<u>» t il-VnVIj 

. dllL^all q! a*j] ■<*jj^)A ClulS IgjS lW-*-® (jl V) (AaLxaJIj <j jlLa Aj^JujVI 





.-O’ -/ ^ yf o’ n? yl 

./ ./ ./ ,/ /,/ ^ / 


■/ 


.? , 


Coefficient of variant 





•/ 


s s yf a> vf xV 

> / //// 


Coefficient of variant 


j£ ^LuijjAaJI CjlLuall qa*A ufcHiVl JaI*a 1 ixuj jla : ( Y * ) j£Jj 
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: jlaaJtfl <>l ** 

SJJ (JS .Ailla-all Alxl\ (jjj jl-ladVl 43>lc- lIujjJ 

. (JSjoUj 4 l'q 1. .ui CliV jaJLa£ (_£^i.VI djlsj-all j 4£jlj£ Ajuij^Aall dll q.^ill (j^ <L-a 
a.igJ jdull <U.}l*-a d-ta.jVn.il lilli ^gic. a-lijj 4<J jj*.*]! j a jj j/ill dll q>.oll ^Jfcl djJAa.j 

, dll q. .-ill 

£^l\ :Vji 

ajx (JS 4j.iiLa cluls ^gjJlj 1 4 13*1 » 11 all Aij^all <*jlj j*£ dlljoila A diuijJ 
i_j jj-.ll Aic. ^a dil q>.-i d£W <jjj*_a (jjja J ja-j ^cjtUll d i -. . >.jl . dil q..-ill (J£ (_1 ajouJ 
“UL (jjj 1 on; ta.ia.lj31 4li'i..ill i_ ijja. (jjjj Vial * * * (JJJJ Vliiojll ^gi 

. 4j ji*^a (JgjjS VjI 1 - il a . ^.11 

l"ll q>.-ill (jx (_]£ Va&Laix l-il l"i jl jl.iLa (l V) (JjAall jg hi : 4lj nall/l-ljjall J.1& . 1 
( saij La^la (jllul tdllq..-i 4 jujV 4jji*-a jjj jill CLulS . l_j jaaJl JlJlC- VWa £_a (_£jaVl 

Vljlajl j <J ji*_a jjj jill ClulS jja. ^ t Via 1 * * * (jjjj ‘A aiq» 11 dj^ . 1 / 1 ‘.ill ^gA j 4jjl.,i 
^jALoU dllq>.-»ll a^A (jl ^1x31 ^-a .4 1 in. ill ^gi L_lj jail jjjj l. S » nl l (Jj3a 1 j<u^-i 

jjjull VljlLua VjIj£ jfLal d!3i ^gjc. el-Uj .VuijjAall 4q..-ill ^gi %95.2 Vlutu 
.(_£jaVI dll q>.-il' £-a 4 1 j‘i . nil ^gi i_ljia31 

Y= 37.76 - 0.361 X x + • , U » X 2 - 0.75 X 3 + 20.57 X 4 

. t_J jiall JJc. = Y 
.Vc.jU31 dj^LuljJl = Xi 
.UjoJI (JjJa — X2 
•Af 3 * ^ * * * UJJ = X 3 
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(jjj — X4 




£-a 4 _uijj.X<J) 4»a&Luus JaLu j 

1 jl-lLa :(\f) Jj4* 

tpr. 

t(545) 

s.e. 

estimate 


4jljJaJI:t 

4jji n*> al):t 

(IjLxaII iJtjaJV) 



<.001 

24.49 

1.54 

37.76 


0.039 

-2.07 

0.174 

0.361- 

4 a jV» )) jj*- 41 jic 

0.007 

2.69 

0.0427 

0.1147 

liuil) Jjla 

0.922 

0.1 

0.06 

0.006 

4 Ijiml) Jjla 

0.111 

- 1.59 

0.009 

-0.0141 

cjLlI 1) Jjla 

0.166 

- 1.39 

0.0358 

-0.0496 

4ulll) liiLliuJ J4C 

<.001 

-43.2 

0.017 

-0.748 

4ja. W . . oJj 

<.001 

96.31 

0.214 

20.571 

4jjiui/i_ijjaJ) Jjjj 

LS* 

t c " ■>! q . ■— » 4l£)l!i3 jj*-a jjjIj 4 i ^ ^ ) (J j4aJI (Jjjj ‘ \ * * * J) j J . t 

iJ 

Aic. 4<c. jlill Cj!>\ nn J) 44c. ^ 

1 - 1 a ■ Ajuj) UL, !■»' 




i CllLul) (J jJa i <Liui3l 

• 4ja. 1 > 

' • (j JJ £* 


JjLs :(^ i) Jj4aJ) 

tpr. 

t(545) 

s.e. 

estimate 


4ulj Jail : t 

Ajji all : t 

bit 1 

" 


<.001 

26.72 

1.73 

46.22 

4j^ • • • Ojj 

0.069 

-1.82 

0.205 

-0.374 

Ai jlilt c£Uu«ill jjc 

<.001 

3.42 

0.05 

0.1711 

liuj) JjL 
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0.961 

0.05 

0.0716 

0.0035 

AkiuJI Jjk 

<.001 

-43.2 

0.024 

-1.0351 

Akiui/ij jjaJI JJC 

0.815 

-0.23 

0.0105 

-0.0025 

^ua jjk 

0.078 

-1.77 

0.0420 

-0.0743 

AjKJI cj^Uuull jjc 

<.001 

49.82 

0.453 

22.55 

Akiui/ i_j jjaJI (jjj 


Lji*»a luLi j t4ln»>ill i—jjiaJl (j JJJ J J^ 3 £-a LuLaul JalfjjVt (jlSj 

ASj^all ^ %82.7 AjjuUJ ^aLuU dllajL^all ei& (jlj Laic- aIaImJI i_J jj-sll J4& Aij^a ^-a 

^-a Lgj£>lc-J 4j^. ^ Al-iljua 4 jIj£ (jfLal lilli . A_u j^-Xall 

.tf >Vl Ckli^l 

Y=46.22 + 0.17X! - 1.035X 2 + 22.55X 3 

Aja. ^ * * * j jj =Y 
liuJI cJj^ 3 = Xi 
aLiJI j -i-ic* = X 2 

u jj =x 3 


(jja. ( dlljj^a <_£ jj*-a jjjIj J j^.j ° ) JjkaJI jg InJ : AIaIui/ L-lJ^ll (jjj . V 

.4jjix»a j jj 3 (jj-ij ALiuJI (J jJa Aij^a ^-a LnLai Jal I j_jlS 


.ALlui^UJ jj-tli (j_)j 4 S>«-i £-a Ajj jjJuJl dllsj^a]! A^iALaiaj Jaljj^l ^jl.}La I ^ ® j (Jj4a31 


tpr. 

t(545) 

s.e. 

estimate 


AjljJaJkt 

Ajji 11 *% all:t 

fJfuA bit jatfl 

fjjVilt 


<.001 

-21.24 

0.0781 

-1.6584 

uJj ; <uUa 

0.36 

0.92 

0.00826 

0.00756 

4 a It tl&lnioill JJC 

0.044 

-2.02 

000202 

-0.00408 

liuJI Jjla 

0.899 

-0.13 

0.00288 

-0.00037 

ALiuJt Jjla 

<.001 

96.31 

0.000477 

0.045915 

A t M 1 nj ^ 'C. 

0.938 

0.08 

0.000420 

0.000033 

uUill JjJb 

0.239 

1.18 

0.00169 

0.00199 
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i|01 49.82 0.000730 0.036361 ^ 

1 * * * (jjjj ^ lOmU L_J 3f=Jl -i-iC gjii^a £-a L jjxx LijLxjI JaLijjVl (jl£j 

4jjoUJ ^»ALaU t“ll q>.ol' eiA (jlj Laic. . LLuJl 4 L.o £»a Lului ljji*»aj t<JLa. 

i—Jjja. (jjjl ^J^Lua 4 jLj£ ClLaj lilli ^ 1c eljjj . 4 jj j^Aall A q > ^gi %96.2 

.(_$ ja.Yl dllL^all £-a l*j£lcj <llluill 

Y= - 1.6584 - 0.004 Xx + 0.046 X 2 + 0.0363 X 3 


aIiIu^ c-j jj 11 Cjjj :Y 
liuJl tJ^la :Xi 
aIuj^I i_j jfaJl ^^c :X 2 
^ 1 . . . jjj :X 3 

<fuUJ IgaS ajjalLall t“ilq>.-iH 4_aALaix t"il q.^ill ^Ul jSIu ^1 j 

•AjIIc 

^>11 2-aill :LuIj 

a^a (J£ ^gi <l.ifLa CjjlSi ^gjllj t^ls3>moll 4q>^>ll <*jlj <_Lsl j*£ CjljjiLa AdiuijJ 

lll-laj Lina. t^gjojlall ^-aill A l^s. uball ^jlaill A^jLLa 0jtHll dul£j .t"iU>^»ll <J£ JauuI 
i—ljja. (jjjj “L 12 ^ 1 * * * (JJJJ ^ ln»«ll 4-J ^faJI JlJic ^gA i"il q>^> CjLLil 4jjj**a (_3 jj3 

.4jji*-a (_3J^)S LjL c'~ 4 q . ^->11 4 jSj jj-ojj ^1 LoilJ caAa.1 jll <Limll 
(_^a <_]£ 4-aALoi^s Lil fij)\ ^jl^La h J (l l) (JjAaJI h ; ; Allluil\j L_l_JjaJI ^ 

£-J jV 4jjj*-a (jjjS Jlja. j ^cjllill CliaoJajl J>3 j ti_JjfaJI J.iC 4l.^i £_a (_£^>a.VI dllii-all 
t^lnmll (_gi i_l jjaJl (jjjj ■AjKll Q^imlt JJc LaAj (jLlulaJ 1 <\g 'i,a (jtijjl cdllL^a 
4juuij ^aLojj t"il q.^*>l' bLa (jl Laic .4ja. ) * » » (jjjj t*il nit (J jla LaAj (jlinLui (jtijjl j 

^gi i— IjjaJI JlJUtl <l^l*-a 4 j US t"u"l lilli ^glc a-Ujj <joijjJu 11 4q>^-»ll ^ %97.5 

.(_^^>a.Vl dllii^all £-a l^j£)lcj <Lluill 

Y= 38.78- 0.0637 Xx+ 0.194 X 2 - 0.95 X 3 + 25.11 X 4 


CjUill J > :Xi 
<aKll cliH jj'i > . ill :X 2 
4ja. 1 . . . jjj :X 3 
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AiaLoi /i_j ijja. (jjj 1X4 


• <ll t 

33c. 4a. £_yc> 

<mj_j.lall ‘"'la- ^<1' 4-aAlma L-l f'j/\ j 

iliLa :(^ 3) Jj4a 

tpr. 

t(545) 

s.e. 

estimate 


<Ll jialt : t 

4jj> >i-\ alt:t 

^jU-41 <Jt jatfl 



<.001 

14.36 

2.7 

38.78 

LjjmJI JJGlCjjljJ! 

0.914 

0.11 

0.243 

0.026 


0.116 

-1.58 

0.0895 

-0.1416 

liuilt Jjia 

0.802 

-0.25 

0.125 

-0.032 

<lLiuJt Jjia 

0.002 

-3.14 

0.0203 

-0.0637 

CjLilt Jjla 

0.018 

2.39 

0.0812 

0.194 

<tjKlt LJ^lulultt 

<.001 

-28.85 

0.0329 

-0.9504 

^ 1 * * * (l)jj 

<.001 

74.26 

0.338 

25.114 

(jjj 

c " 4 q > ^->11 (_j^s (J£ 4-aAlmaj lit fij)\ 

jt jLa ( W) (J j.iall ^>g-laJ • 

01} .t 

4-ulm La^ia jllul L 

lilima <jHIil (_£ jj*-a jjjL Ja. j Clna. 

. (-Jjjall 33c. 

4ima £-a <_£jaV t 


oLa jL Laic. .AlAuill i_l jj-tll OjjJ <liiiuill L_l jj-»lt JX J limit <J j^a LaAj 

<J.il*-a 4jtiSi lIwj lilli Jc. pLuj .AjaijjXall 4q>^ll ^ %87.8 4. uu*n ^aLuU ‘."it q>,->lt 
Clllamall £_a IgjiLilcj 4jta. \ * * * (jjjl 

Y= 37 - -0.19 X, -0.8719 X 2 + 22.672 X 3 

limit cJj ^ 3 :Xi 

4ln»>i j L ' J^c. :X 2 

<lfim /i-jjja. (jjj 1 X 3 






175 


• ^ . jjjj 4-a&Luusj l-il njl \ V j Jj.iAi 


tpr. 

AJjJaJkt 

t(545) 

Ajjoi^alkt 

s.e. estimate 

jjLjjlaI! ci! jaJVl ^jjViH 


<.001 

14.24 

2.6 

rv 

*9* ' * * * Ojj 

0.309 

1.02 

0.232 

0.237 

<Uulc. 

0.027 

-2.23 

0.0851 

-0.19 

liuJl Jjla 

0.411 

0.82 

0.12 

0.099 

<LiuJl Jjla 

<.001 

-28.85 

0.0302 

-0.8719 

4Jj1u</i_ijj&J! JJC 

0.293 

-1.06 

0.199 

-0.021 

ujLlIII Jjla 

0.206 

1.27 

0.0787 

0.099 


<.001 

32.71 

0.693 

22.672 

<LLiui/tjjjaJl jjj 


Jjx <_]£ 4-a&Lausj )-il f\j)\ j)\SLa ^ \ jg Inj ‘.A,\\ iu ij (— iJJJk J)jj • 1* 

(jjj AjL-a lS J^-VI 


• AIAui/l-I jj~-.ll j) jj A q..~-» £»a 4_uijj.Xa]l t"llq..~-il' 4 _aAL^o j JaLG j! jl^Ls :(^ A) Jjia. 


tpr. 

AjljJaJkt 

t(545) 

Ajjj all:t 

s.e. 

Li! jajfl 

estimate 


<.001 

-13.79 

0.108 

iW- 1. 

(jjj :Ljjl!UI 

0.662 

-0.44 

0.00952 

-0.00416 

^Sfr ££L. 

0.109 

1.61 

0.00351 

-0.00565 

liuJ! Jjla 

0.99 

-0.01 

0.00491 

-0.00006 

<LL4! Jjla 

<.001 

74.26 

0.000520 

0.038614 

4Liui/i_j jjaJl JJc 

0.011 

2.56 

0.000804 

0.002054 

LjLlIII Jjla 

0.09 

-1.71 

0.00321 

-0.00548 

4j 1£ di5lnu>i 

<.001 

32.71 

0.00116 

0.03800 

^ ' * * * 0 Jj 
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(J jJa tAl/ndl i_l j it 11 Aic l“llL<o LLL1 AjjLajj <jjj*-a C3J^ l— 1-^33 

AjL^all %97.7 A. juiij ^ALaij i/'il q^ll s3a (jL Laic. .Ajta.1 * * * (jjj “■"'l nil 

^-a lgjA>lc J Aliimll i_J jja. <333! 3 +^ L-iLtx dm£ lilli ^glc f.Lijj . 4 joijjAall 

.(_£3^.V1 dlLai-sall 

Y= -l.t S Y + 0.038614 Xi + 0.002054 X 2 +0.038 X 3 


aLIui / 1—13x^11 Aic :Xi 
CjLuII J > :X 2 
Aj^. 1 * * * jjj :X3 

j ^ 7^ a t ** q > ^ i i **< \ Alijlllll t ** < 1 q . ^\\ A l \ ^ n*^\l \ 

.lg -1 j^Udlt aJ^Ix-g ^aJJ 

; . JaAuull iaLujVl Jx»l*-a • 

(Linked a linjx dilj^^a ^ 3a. 3 J a ql"i a <31 clilaj^all LI jIjiVI clilaLlc ^uaj 
jjL JXk (j-a LajjjL Lai. jjj c Clllj jjaI! 1 iliLa] C alLLall jjj»"ill LLial genes) 
Cjxs. oLa JaLujVl ClilaLLc ^gi 1 jxj£ IjjJ I— »Jj A jnjll (_L 1 3*11 (jj . A *m a 4 _ii. 3] 3a j 3-a 
£xs dllj33all aiA (Jcljj Aql'it .a <_Jl£jiL A m a AL.o jlgJaJ LLl ^.1 W^l 

^gA Alull 3 l"ll nil L/>MI (jjjLa L^lilall a£> 1*11 a . A Q V; A. *\W A y\ <\ 1 1 Q 

. 4 - 1 ^ ^ dlLa+^alt k oV*^^ a q \^4 .\1 Ut n j^Sf 1 dlli/lc* lal l_Uju+a1 I 




1 1 1 
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uis 


1 




.<_£^)la3l ^-akll <■ si ! > ■*» ' jauJa jJuJI (."llsm^ll JaLujVI dlliC/le- : (l~ 1 ^ j Jj4a. 


SalS Sc jll Siaiui/ i_j jaaJ! 


1 

1 -.204** 

1 -.117 .347** 

-.134 .132 -.102 


Ojj 


tiUll JjL 


Uu*ll JjL 

Sl 4. nil JjL 



AjuMJij 

\^m 


| 

slil. .ill JjL 



1 

.034 

liuJI (jjL 


■ 

.008 

-.017 

iLj«./vjaaJl £jj 

1 

-.149* 

-.137 

.071 

i^Ujll JjL 

-.326** 

.899** 

.069 

-.086 

Sl4.il/i_jjaaJI JJC 

.159* 

-.135 

.221** 

.013 

Sc jli cjiLuiu. 

-.192** 

.255** 

.252** 

.101 

SjlS Cj51.ij1..i 

.318** 

.317** 

-.166* 

.161* 

Saa.' • • • Lljj 


Sjjj*-a (_g j~i.h a JUC. JaLGjVt * P*' 0.01 Sajjatai (_g jl.iui JUC. (_gyvua JaLGjVt ** 

P<0.05 


(jJJ 4 jjLoi j SjjLsjjI Sjjj*-a -LLj jl dlla>lc. -laa^/lj ^LuJl (Jj-iaJI j-a 

:^Aj JaflS S_i^j*-allj Sji!ia!Lall Clllaj-^]l i.“il Sm^ll 

: (joj LuLajj Ljjxas JaLujiVI (jlS 

£-a j <LluJ 1 l_J jj^ll (j jj £-a j Sllluj]| (J jJa £-a S-ia. 1 » » » (j jj *♦* 


.cjUll 

.slai-oll ^ i_j . lie- j £-aj iLoJl J £-« 4aK l1l/I n'n.i ♦*♦ 

. CllLull (J jJa £-aj I. S t al l J jJa £-a -Sc. jli CIlJI lin.i 
.Slnmll ^gi i_l jjaJI (jjj £-a Sljn.ill ^gi i_J jjaJI J4C- ♦*♦ 

'. (_jj J |j ^a JSS ^g. jlmll (_£ ^j*-all JaljJ^VI Lai 

. Is mi l £-° 4ja. 1 * » » (jjj *♦* 

. dlLull <J jla £-a SaK l1l)I n'n.i ♦♦♦ 



1 1 1 
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uis 


1 


.4 In mil l_J jfaJI JJC- £»a Ac jli (JlLyLolui ♦♦♦ 

. dlLull (J _j]a £-a 4-LLJI L_1 jCiJl JJC ♦*♦ 

.4 Inmil <_gi cj_)j £- a ciiLull (JjJa *♦* 

^tall ^c-aill :lulj 

. ^gjoilall ^.aall > (j-aj^ia Aju j jJLoll >."'1 .oil -LaLujVI dlli£/lc t~ S 5 j (Jj-iA. 


bas 

diM.ijuu jjc 

At jli A\y.J |_1 ijjaJI 

jjUil) JjL 

ujj 

ALlu./ 

1^1 

liuil! JjL 

1 

AioluJI Jjla 





1 

-202** 

LLuJI JjL 




1 

.218** 

-.053 

Al^at/ ujjoaJI jjj 



1 

-.266** 

-.071 

-.095* 

ljLuII JjL 


1 

-.290** 

.888** 

.182** 

-.040 



1 -.228** 

.007 

- 241** 

-.161** 

.157** 

Ai-jli il£Lului 

l 

-.008 -.096* 

.207** 

-.106* 

-.014 

.013 

A_il£ lj^LuIuj 

-.075 

-.130** .069 

-.044 

.475** 

.184** 

-.056 

* * * Ojj 


0.05 4-jjjata Jut JaLujVl * 0.01 4ujj*-a (_$ jum-a Ujt Jalj'ijVl ** 


:(jjj LuLaulj bjj*us JalijjVI (jl£ 

. <LujJ 1 ^gi L_]jj-\ll (j_)jj '^“ l ^ cJ J^ 3 £-a Aua. 1 * * * (jjj *♦♦ 

. ClLaJI J jia J 4uK 1 — L/LuLoi v 

.aLiJI (J jJaj A£jli l ** nun 

■ 4lnmll ^gi j-ujj^ll ujjj cjj^ 3 £-a aIaIuJI ^gi i_jju^. jsjc ♦♦♦ 

ijjuj Lului 

.Ac jUJI lIl^LuLoJI £-a A-L 2 l. ) * * » (j_)j *♦* 
.AlfLaJl ^gi j_j 3 f=Jl JiJc j (jjj £-a AuK u^ij'hn ♦♦♦ 
.AIaLoJI ^gi l_J jjtll JJtj (j_)j £-aj liuJI (J jla £us A£jli Cll^LuLaJ ^ 
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. dlLull (J jb £-a Ahimlt t_l jfaJI A2C. ♦*♦ 

■ Alnmll l_J jmll j_j J) j £-a j aLuuiII J jb £»a dlbjll J jJa ♦*♦ 

. aLujJI J jJa £^a liuJI (JjJa ♦♦♦ 

(jjj dul£ ( 0 . 88 , 0.89) JalijjVI <_bl*»a) A-ab <_gJc.l C) aLLJI 0 jbi)l ^ 

A^.J.2 (jV t£l)i ^j*Jj .(_£^})a)lj ^aflll ^C. ^/La)j ti_J jmtl JJC J (j_)j ^"l b .o 

tbj^. J ^Ji»a (jc.)^! Jj]| ^gic. %r o J A * ^gJl jaaj jbjjj bn>n A*jj^a 1 ag jlKI lLujjoJI 


•n 


JJ C- j (_£jj*-a)l -LLujVI I— lla^ic. ^gi (jal JJ ii)bA jl£ bja <_£ ji.V) l"ll<n.->tt Afunlb Lai 

t(_£j^.l <gi (Jflljj j»-2£- J t<— lUj^a)l <jja*J (_£ jb)l j ^gjailall ^-aill jjJ <_£ jj*»a)l 


^-akll AlfjjoJl ^gi i_l jjaJI j j jj Aja. I » » » j jj jJJ ^gjLaoVI (_£ jj*-o)l hbj jVb 

(jjJ AjjLuII JalfjjVI A 4 >Lt) Afunlb Aj|j (jaljjll -ba.j)j .$1 jjoi Jta. ^gjc. ^gjuilallj <_£jla 3 l 
(J J 3 -' L>° UJJJ t>° l — J bi)l ^gji-a 

^Y * * £ bja.j Llx-a) AliJI CjU jb^s j^s jjbA jjj jfLa LaAbKj t(_£j)a)lj ^gjuilall ^aSllj 

<gi ajb j)l (jL ojAlIall a La jj^s ^jbl Khan et al., ( 2005 ) o^-jLa ^ Jjsl jla 11 a j 

(jludl ^gi ^aSI jjj) a-iLall j/s Cjbjll t.*~ i\ . ^1 . ^ jx jj£I Aja£ Aja-jj) ^ 2 jj dlbiJI (JjJa 
•Chowdhry et al.,( 1986 ) V-bj a -s / ni l .la . jj tbbj Akll jj^j La-a 
jjj -LLijjVI AsLlc. Club LLbaS i i" \\ (j^axJ Afuullj j (J ^ 3 *- 2 ii 3 LiA ClulSi 


^-afl]l ^gi Ajjjjt^i JJC-J (_§jlal\ ^-aflll ^gi Aj_ji*-a AjjLsoI Aj^. \ » » » dlLull J jia 

eJa. J La) Ai)U^a j Chowdhr et al., ( 2000 ) aAs. j La) Aiat JA ba-iij j_gA J t^Ull 
fju AaaLi! iLujVl AaLlx. dulS clua. Shahid et al., ( 2002 );Tamman et al., ( 2000 ) 

AoKJI dx^ n'i x nil JLic. (jjj Aj jjjua JaLij jl AsLLc. J ^a-iC. Ljajl l-i's _j)j . q Lk > ^ill (jblA 

Khan et al., La^b)' t>° 0 ^bj A^uba (JLul£ jja. ^ tb^a. ^ * * * jjjj 
bji*-a Jab^a j^s aLlJI J 3 b) Aiuillj Lai .(2005) ;Singh and Diwived, (2002) 
t—aLUk'ilj cA^a. Saleem et al., (2006) <*-* (jaljilbj A^a. ^ * * * j jj ^ LuLaJj 
jjj ^ ji*-a Jabi jl 2 _^a. j Ja^LL ^) ^ jA .1 <gja. ^ .Kashif and Khaliq (2006) ^ 

(J<u>» Aaj*jJa AjjLaol Aa)>l*JI ajlA CLulS (joa. ^gi 4 i_ljiaJI A I mult J jb 
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An>nl\j liajlaj jjal j!L La ILa j iNaserian et al., (2007) jSi LaS AjjjoII 

(JjjIa (joj (_£^)IaD Ajuuiilj A jjjm AJL/Ldl dul£ Laiu c^gjaillll ^-alll 


:4»u)jj.lAil ciLLaVl (J4J AjLiull JoUo 

AjL^la ! ' 19.4 A_>j jjAoil t al "i. ^.Nfl (jjj <jjl j ^11 djlilmioll JoL*-a Jojoi j!La 

A ^Lui (jni^<\ll <■ Vn^ill ^joj 56.56 ^1 j jil h jii Aooa ^glc.1 cljjlS .Euclidean 
i_ilj ^gJa. oil c infill (jjj AoiJ JS1 dul£ Laiu i^gjJaLu ^gkoll ^gjailall t. Vn^illj 

(jlSa 4jjoilall i ali-aLU AjLunlL Lai . \ , ) T CuiLj (jj j (joe. j.<N *11 i ai-all j JoaJl 

1 og nj Ail mi oil CLulLj d^c-Lj 1 j_gj jC-^ja ^gk oil j Cluj ^»1 (jmi-s oil (jlaiokl 

ClucLj jyj (jje. oil J (J-aaJl i_jL ^gkol! 1 ,ag a Lul^jj 1^*J (JsVl (jiin^ill Lai .44.1 

AiLuio (JjJal (jl JiaJ Aj jkl <■ <1 ~i > .ALU (JlsojVl Aic- J .1.13 1 og *nj AjjIjjII Ail, mi oi l 


jsi Lai .41.78 cuiLj oil c Vn^il'j A^Lj (jm'N oil (■ Vn^ill (jjj diiaj AjjI^jj 

(jo (_£Aoll li& .4.98 C‘l»ljj ( gj j ol i >i j (jjjkoll (jiu^ill jyj dl^a.j -lia AiLoo 

Roy et al., (2004) o^j Lao ^j£ 1 kijj-iall i— ali-aVl (ju AJjljjll ciliLooll (Jol*o 
.10.76-= 1.92 (JJJ AioiljJl ^gi ^oill <■ <ln^>l (jjj Ajuljjll cilliLuioll Cliajljj Cilia. 

: j J jiixJ! JjlVill 

t"ll.ami A. jmiii j dllc- jo-> o y (j<u>» diajCl J3 AjaijjColl <■ <ln^iVl (jl (Y 1 ) (JSLuUl (jjjj 

:i_UJj|iil Jtc liiioa ( \ ^ t Y ^ t i )UAo o^a.1 j (J£ 
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AjjjjI lYViljAc. j 44jlo-a 4 <ln^» l IgjL Cjj^aj Ag ja^all 

4(_£.}ljjal CjSjS t^gj' ^Jnl 4(JoaJl 4_jlj 4^a=J) <_£jLoa. (B tA ‘cijjj ‘J^ 5 ^ 

jAj JUoj (j>n-\ 4 4 Vn^i AaLjal .A (_gj jC j3 (^gjJaUj cA^J^^a-a c<_£ jj AjHj 

• dyj Lye- *• An^ill 
: djlc. ja-\a cliaJj r duu^aj : 4 ajlHl AC'Ja^aII 
4iuxa ■‘Ujoila liljj^al Ia.} 1 jSl 4_nllc. Clul£j : J j^\ Ac joa-all t." l~s."i • 

cH -5948 AlAYr LajJ 4 ^LajJS A.l.YlajJ A ^jautOiLjau) 

(jjaii-all 4iliiaj . c ^»Luj 4 Y ^ ljl.ia. 4 ^ jlc jl 4 H dl joj 4 ^ ^»Luj 4Vujjao 4Y^»Ljj 

(jl£ (_£ ill (_£j^/LLuij 4 1 4 Vn^ill jjfLjLa 4 _j jil jlH j_£ HI j C^l a \\ 

H AS. 4 11 aLA (jl ^)£HLj JjAa. . 1 Loj^ (jml'N .all 4 (jjfLjLa (—1^)31 

. Ajjjoj (_£ jlall -all ^ ii.^ill 


' 1-1 


A \ i >i~4 a\\ AjjJHI 4 aln.-iVl 


:AjjlHl Ac j<\ 7 » HI 4li 


, Y" ^Luj j 1 4 “ n j j LaA 


(jjaulS (jjil4-a] AilxiaJ 4 £ Y La jJ 


4^j J-oL-0 ^A J 4 J$1 ill 4iW ^11 4 j^Lill 4 oln^Nfl LllbajJa J lAHIHl Ac. *11 

.(j^aojl (_JjIaJU 3 4^yaa.l (_JjlAJuS 4«l^ai. AjHj ‘ jjjl (_>ajjjla 


. A^»Lul (jm-a,all (_£^)llll 4 Vn^ill jAj IjJSkJ 1 3 U4I 4 ” u\ > >i j : 4*11*11 A£> J^^aII 
(jjjLa Hal jj HUa (jl AlfLLlall 4 lAc j,a->,all 4 "i-\*lj Ole ja-> HI j-a JaaAL 
jlHaa 4 ^ qjqLill 4 ljl»l n"n A 1 q! a*j j £-a a L^J ^1 j jll 4 _ ij^jHI j A KLnall tHlc j <\-><\11 

^gjcnJa IHfcj 44 jK 4 <0*4.15 lili^al UH jal (jx %^£ iJlulH (^jVl Ac. J^a-all AjjouIL 
li^jJaj jjSVI jA jC-jS 4 Vi >4a 11 (jl£j . A^jLLla <4^. j3j j-a 4"lU t ^i; jloaj 

J.U AjLjljUdll ^ >*L*\ ^ | ^ Q V*A -v 4 \ t ** ^ Q 4 J A \ d ^ s 4 £■ ^ ->w 4 \ I I ^ ^ 4 \ , U 

u A^c> C 5 HjLj C 1 j^\ n lout J ja . jj Clu^. 

f > >>"i ^^Hl Ac ja-4 4 11 4" i^"i (joJ a Jjjjoi (_j^)Jall 4 Vn^ill Aj > h*i1 \j Lai . 1 g ~ 1 C 4ojlill 

Y 1 1^)1^- (jjluio 4 H (jjj >>il All (jiq'n^ill (jjfLLa 4 _jjal (jl£ Ha 4 A imp .all Aoaiiall 4 '<ln^»V' 
aaau IjoH 1 g jl >*n iHliA (jl Aaj Ajlt^aVl lIiLLHI oJ j*J! Hcj .0 ^Luj J 
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tY I t oLa (jjj 4_Aj-oil 3 a ^ _jjjl I La iiiim 4j^. ^1 j3 j j-all 

3 i_i jfaJI UJJJ ‘4 _l= 3 * * * (jjj ‘^alill l!l>\ jjlmll lAc. dllL-all oLa (^LL 

. til nil (J jJa i 4 Inmil 

I^C. o^.lj Ac. a jj-ajJa tllVl/Lai £-a^j lalai. .all 3-® 1 . ill ^ . in Lai 

(_jill ^L<oVI t_iVI 3’® ti^-lajl J3 t <ln^iVI sLa 3 W ‘^H-^ ^majj ( C 33 _j^. 

4-al*JI ajj^JI £ 3 °!^ (_£^jall i— iliajVI Igjlc- (^jJa Landrace 4 jK,o 4J>Lui 

. (l ^ AV t^ljii. c3Lt^ 4iiii-a til nj 3 -u-i lillij ■‘U&lj^l A_ 3 -alseJI ti j^mll 

4 ^ y \ \ 1 nQ*i ^ 1 ol u -^ 1 A <\-^. ^ i o l V A-JjotllLj 

3-« 0 j.W'u' 4 '1 1 m-\ all t—fili-^aVI 3j-^j * 1 g > **»» J 3fc^ -a 4jjl JJ 4jI j3 4 jta. 3 ] lilli ,3j*J 
t <l'n.oli AilJpJI 0-al^>4 3 -aj-i aLli tllVl/LujJI oLa ^l-lii-ll (J>Li 3 ® 4jla. all tiVl/LajJI 

.4-alalia j <laaia 

^a t <l'n^>VI ell& 3 jS 1 lilli Jjaaa 4iuia-a lali-al <_£ji3 3 ^ Lilc-jAS-ail 4jUiiiSljj 
Igjlj Lai to.ia.lj <-_filiAl til 3 4jjjj ^-«I^>J (j^^J S^lj Jaj^)juj tjVi t_llai£il tj» . >i-s 
3 4jl mill AaLil Igiu Laja 4 jLou 1I 3“° ^ jill oiA (jjlij Laa tiaUJI tillinll ^-a 4-alalia 

.^LLVIj <lKill dili—al j-all 

Jja j j_g jg hall ^jiLaill (3® 4jllc. 4^.3 jg Li'i 4iaia-all > sli-aLM 3^ 3’® LS^ 

3 ® ejaa. 4 _ui 4 -Jjil sLa ^ t"n,.io Igj! V] Frankel and Soule, (1981) ojiiLa 

4iaa.V La ^-a 4-a-mll sLa (3^2 .4j 4— ^ali. tiiLlaj jl^ 3 tJ^l 3^ dn-\ ^ JjLl^ 

3^ 3 ' jjll £ jaIII 3 a ^ jx fj ji-w 3 c. t iiil l ^Uai-cl Cii^ Soleimani et al. (2002) 

.4jjjpl! ^-al^)j 3 Aj ^ a 4juiall a^^iiall t_)LiijVI yys ^^jll ' *' ■ * ' a*' ■ ^ I Y* 
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Principal Component Analysis (PCA) 

“Uejj liiljj (PCA) jLui.1 elja-V Igjlj dlljLnl (."u^Vnul ^al 

(■ (jjj 

l^ya %99.3 dUjgiai .13 PCA ^ f ' ' dlLi jfLa (jl .laJ ( Y Y ) > h\I 

j (JjVI jja-all ( _ S J& % 97 4. JUI1J die. jjj ^eaiil AlmlU j ■‘UlSJI CjliiLu]! 

^gJe %2.3 



LilluaV PCA jUHl ^ulaj :(Y Y ) JUill 
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i" il jjl nil ^a %99.4 PCA dj\_j j£-a jjj ^Y T tJSi'iill) ^^jUl ^-akU AuhiIIj Lai 

j j-» . al l ^jic. %3.8 j ‘cJjVI jjaa-all ^jic- LliliDlli.Vl e^A (j-a %95.6 (jl£j . A_ilSil 

A KLnoll I^jLLuaj (JjlVill 13 a (jc. A K /in all dllc- ja-> all <3 jlLa .lie. j .^1331 

^gjl J. u-s 11 Li L jiiail 4i jJa (UPGMA) (JaLua ^I.VVluiLj jVl»ll (JjWlll (j C. 

liilfL <1 Sj3lLcJ 1 Clllc. ja-N .all 1 jojS IgjlLu .laj SHAN Jjp dllc. J .a -sail 

.(ji3kjjJa31 


^tn*4 



• ijja\\ ^-#£31 LitiuaV PCA jU&l gjLij :( Y V^jLutl! 
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Aj jlall £t_okll <■ sli i --» l (3-a Ac* joa*-oll oCA L_ ii^ajj 3 ' t*lt ;11 LiA Aulgj < __ g 3 

t , , . 't ^UiJ i Ajl C CuBjll t ^3 c • l^-i^-Ca ^ ^ * j ^ il l f. AujoU . ^3 A-Uolallj 

^gjoilill £c311 lillij Aim toll 1 . ol'n^iVlj Aj jli-o Ajlt oil <■ sl'n^Vl (jii ^jll jjll 3^-4^ 
C ja. j lit jl A_mjj.loll C'll Si-nll (3 U jIcjujVI tj-olato A_mljC -lie* j . eljjm -la. (_ 5 ic- ^JjUl j 
i_l j-Lt. 3 jjj 1 * * * 3 JJJ (_s^ <-J Jf=41 CCc- 1^ Sn»i <— Ajjjato (_3J j3 

3jj3 AjI t“ll Sk'-iII A3j (JSjoU ^*1 Loiu t^.mlsll j (_£^}lall ^311 oCa.1 jll Aljimll 

Cja. j ^Cc. Ajui j j-loll (."llsm^ll 3 ^ lij 1 »nll JaljjjVl (J-oLuo AjoiIjC dl^Jalj -Ajjjxo 
f .\ jjoi Alnmll i_j jjt 11 CCc* j i_i jjt 11 3jj LoA j (3-Ljll 3 ‘ 1 ° 3fJ Ajj 3 lal n jl Clilail-le. 

Ajjjxo Cjl£>lfc dljgja l"ll Si^ill A. lmlil lj Loijj t^gjailall jl jUl ^eokll ^ 

A_mjj.loll A,j 1 ulsll i— filii-aVl 3JJ AjjIjjII djliliiiol' (JoLco (— lL> nt 3c* j -A_uli-uj A jjl t il 

.44.1 lIulLj A (_jj jc*j3 ^l"! -dll <• Vu-oll j lIuj ^»1 3 . nt oil <■ Vn-oll (3 u A-oja < _ s 4c-1 dul£ 

.1.13 t‘i»l;j 3 jj 3 ^ 3“’^ -oil j (J-oaJl i—ilj ^lt oil 3.^' u -°l' <3^ ‘-i- *jl3i A^oja <_Jal Lol 
JUjjai (j4Lll <■ q'i.^.11 31 ) A_iil jj Ail, i.io -IjljI ClulSi 3s Aj jUl i ol *i ■ AN 1 A.jmillj Lol 

3 ;jlt oil 3 jqii^ill 31 ) 4.98 dul£ 3a Ajiil jj AiL^-o j--aal Lol t A^Lil 3 *• si* -til j 

.^jaLoj ^UiJJJ 

Jjlt'i (je* Ajulill 1 g"ilj"io j PC A jLiLkl 3 ° ilnoll dilc. jot oil Aj jlLo Aic. j 

. aK im'ioII ciile* jot oil 3 al jj ^ ja.j lit jl UPGMA 

.^Ijjll ^ jlill 3'® 1*3 j-o lj!3o (Jasj AjoijjIuII e-lLol! 3 I g Tn.,ri Ajl^-ill ^k 
i. ' il t"i iLU JjIijoS l^ol , It 1 1 |,V j3jj-oll Cluj jlill (joLuo dlli (.“llsi^ill cloJC-L ^j-a 3 j 
3ulo Aj L illi Ajla. l^ua Jaa.jl sjclj diVl^- 3 Ua 3 I jSiilL JJC^. .Aoj jlill ^col jj 3oi>» 

Coliatj AuaLCaj Clil jl n 1 1 o* 1 J^L aJUJI o3 ^gk ^gj^ajjj (Aoulallj Aj jlall s al i i s-i^J 1 j>i» j 

^jLu (_ 5 -la*li J ■‘Lmflj ejlllo jjc* (^jl^la 4 aojjC-o 11 (■ sln--v>U DNA (Jjlt'i ^gjc* 

jl jijj-oll <■ iii^i jlill A-oC-Co J a!o£o 
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4 . ♦ M i 

AlWi.Ali 





\ * (j-a JjS>\ J] <JC-I jj ^ejjIj Jjjuj 4^JI*J1 ^ Jjj^aLa-all ^Si\ (jx j-’t-akll ^n*. j 

La AjlalaJ <J jl£la £&\ j-a <jHj CIloj J13 A > «1 ‘in > «l -AjlaC. (j tj jIjVI ^u2jj .Aiui <— iVT 

AjiiaLa ^ ^LiSlj t4jjjjui ojjjA jjl £3 < ja ^ (JjVI t(— JvlgJL ^.anj (j^ 

Jjjjj j . USjLj Cayont) ^alala ^is CjlLill £3 j-cJI Lai t ^gi 4_1J jiJl -A L>>1 Lj UjjI 

L>^a jA emmer wheat j einkom 4 jjJ 1 ^kaaVl ULLa J\ J] <L^J1 4xkjjLi31 J jV -ill 
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jVl £3 jaII lilA jAjJa lA.i J^-J dll jill Jgj <• <U>>» ^^Jc SjjjA jjl £3 j-a 

.(Hillman et al., 2001) jSj U 

4-al*Jl -A ‘l J g 11 duiuoilj duja. c" ll 'in mil (JjljV 4jJ ^ ^^cljjll dtaull £tj jtj Jlj*j 

■‘Ua.ljjj j3 j ^g-alxll 1 g ■> <alj jj <_fil.lAl ^»a 1 jx JjLaj jlS ^gjll j <J&1 jjll 4 _ia 1*J1 dl j^jll 
.^tjjVl “UK j^-ngVi jIjjcVI jj*J jlkVl £-a lg“nc jj jjjoadij Ajcljjll Jjj^aLa-all 
LaS 4^4 jC.Ljj ■‘UjoiI JUii) £^akll <_fiLdal jx 4c ja~\ a .iLajel l_filjlAVl ejlA jA Isj/Uailj 
(JSdi £t-al jjll ailA Jjjji] I’Aj diLull <jj ji ^oal jj jjc <1x11 4 jUj ja <■ <1 *i > ,-il ^tjjl jjj 
lIiIjjjaII a^A dulS (.] jj^i ( aJLiLall ditj j jail j-1>axaS <jjl j jll (J jjasVU -i-lada j j<nm.a 

^jjsj 4ala*Jl eiA ^ 1 U- 1 T 1 j .(Ayana and Bekeke, 1998) 4i=ii j* £xaU*-a JfLd jl ta^jLa 

ja eljui 4<-p l > Ai'i V' AjaAVI dll il ( — iLdaVl AjjA SJ1j^.ja 11 4jpljjll JjajsVI 

£a Ig-alstj jl 44 jUjja 4iij Ia jjaj jl lA ag a Ajcljj dlliajal ja ^gjc lAeljia.1 dua. 

.4 ql'A all dllibU l^la jUa jl AaiidaJl A jnill i_ij jiall 

^ JUi J£du Biotechnology diliUdll ^ddu ja^UJI dijll ^ij 

4-djVl aU-all jlddl (Jajuij ^gjll <J jj jill IiItnII £-daj ^ a-1 jj-o ‘^Ijjl! jJjauaall (JLacl 
jSjall i— adSJl (J>Lk j, a <JJ jail 0 a1jj a a- US £ij jl 4<J jj jail Ajlaxll ^il jj ^JjSJj 

ja jajdll i_ljL^. 4 ( _gjljjll j^j^a-all 4jjC jaII A J>^-»1 'vll jl A q > ^-»\1 J j^.j jc 

AaJ*J ^gjll dlljUdll i^ya JUJlxll jJjiai ^aJ U1 .lilli JJ^-J Aj^l jjll AlU^aVl jl JaUJl 
4jljill AjoiIj^j Ajiil j ^11 t“il *nl nil (jc. > L2S11 *Ca, A'inuill j DNA dll jdya 

^gi ^C-Loj La-a 4 ^il j ^]1 Jalii jVl Jajl jp>. ^o-u^j 4 <jj! j ^j]l j^jJall jl ^1 (jjj <Jjl j jJl 

. l^iaUS ^jj 4ajjpll ^cal jj jJoj 

jc. ajUe. ^gA AjjjjaJl dll jdj-all ^1,’lVn.ilj All 4 jj1jj11 <j_j^J 1 AiAdi <jLaC- jj 
jl 4"n*s .^-aflll j-a A alia, a jjJal 4 juU 11 DNA.S j^ AjjULaj 4 <ii^i jjl AjUj 

AajaJlll ^jljUl 4jjjjVl (jiUjj>U jjSlaj L_a JJU (JjojIuUJ jj-aJJ ^gjll J DNA jUs 

Ac jjla (CT)n J (GT)n Jd A ilia. J l ^1 jj^l j diLuS jjll dilj j (Microsatellite) 
(Tautz and Renz, 1984) AjaUl dilulSll Ajj-u^all dilc. j-a^-all j-«da jjjS JSdjj 
UUa.1 1 gllc. jlklj JlljaV) jjj 4 jj1jj 11 dllilldll jc. 4 <nlSll jdj-aS Alun 
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cIjUjLuII <■ ^3 aJIc. S«.liS till 2 <jlii IjjL j ‘(Simple Sequence Repeat) 

(Roussel et al., 2004;Yang et 4 j joaJI cl U . a'A . al l j Qu j*1I 4-21 jjJI 

Lai Roder et al.,(1998) l g a-ipc. tl2>lA_^aj LI^aj jjAii l^jj£ al.,1994) 

.4jj|jj]| t*~ l\ nl nil jj-a ^jj^a i_£ jpm<a (jC- t adiS*l . ) 

.(Locus specificity) <2i! jjll ^al j-all tjjLx* a us tlil2 .Y 
.(Co-dominance) <j£jL2u SiLloi j2 jL^a ^ T 

. tlil^a o^c. (Jjjalll a-ilc-L AajqIII <_>uaj ^ I— »»"i lgj| tlua. IgjiilAi jxajj . £ 

.PCR _)JC. I g qjj3-TM J (g^al.YVluil ^ jgjui 

.4aaJI tliLijl£U 4j*ju^all tlilc. j.a-> all jic. i— LiiSJI j ^gjl jdi» , l l lg£- jjj .1 


dil^jl^a ^aLVlmL ^.aill ^3 ^Ijjll ^ _jjull <— oJj^C. tllLuiljl lilliA 

IjJiLa oJj^C. 

(Joshi and Nguyen, 1993) RAPD <jlij • 
(Siedler et al., 1994) RFLP ^ • 


(Barret and Ki dwell, 1998) AFLP 4iij • 
(Chen et al.,1994) STS Wt • 


.(Nagaoka and Ogihara, 1997) ISSR • 

.^_aall 4 jjIjj 3I tllljjljjll 'la (_£ j"n.ia a-UaC-L tllljlilll a ilA t - lie. I jj-alij 

(ja ^Ijjll ^ 4jl*ill (JjI^UI (ja 4j| ^gjc. Jj^lall ^ .iaS SSR ^Jjl^a Lai 

(Chenyang et al., 2006; Yifru et al., 2006; Landjeva et al., oA^-4^' t> 

4jlijll a 2 a jLlkl iia 121 .2006; Khlestkina et al., 2004; Roussel et al., 2004) 

.tlia^dl 12 a c_al^Al Aialll 

< a! -Iftil 

AjjJauij ( Triticum durum ) 4je.Lj a il'A a ^-aS <_all^al 4>auJa ^Ijjll ^ jUll . \ 

.DN A- Microsatellite ell jL^a ^ hVh.i L ( Triticum aestivum L.) 
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4jjl J_j]I £Sl jUI AjJa ^gj! J ^ ^lill (_g jlulA ^jJc. t"ll iLc. jjjlj 4_ull . Y 

. 4jai j j.Xall 


oAiaiall ^cjoull ^_ya j jja <j)Aj ^^ic. 4 jS1j 11 dlLjUH ^ it n .oil ^ 

(Satellites, Minisatellites, Microsatellites) gJfc j 3 hi .. ni l S jjSidl DNA JUUU 
j 4IU2I £-j' j4l ^jjxj j .(Armour et al., 1999;) a ^ <c. jji* 

Simple Sequence Repeats Litt and Luty (1989) jS3 US Microsatellite 

J Short Tandem Repeats (STRs) l$i jc. Ua Tautz et al.,(1986) 1*1 .(SSRs) 
(McDonald and Potts, jSi US .Simple Sequence Length Polymorphism (SSLPs) 
(jx (jjia.Lll LiUjn Ai IgJjJa ^ jl jpJj SjjSjuII 4jUjl)I j jUil j» > A Igjl 1997) 

J (Gold stein and Pollock, 1997) bp 7-1 J (Armour et al., 1999) bp A-Y 
jjUjj .(Chambers and MacAvoy, 2000) bp 7-Y ^ j ((Shldtterer, 1998) bp° - ^ 
(Microsatellite) <UuUI CjI jl jSjII <j* ^ jiSI IU j <>* Jjl Tautz et al., (1986) 

.(24)JSU DNA 


AAGGCGTACGTA 


ATATATATATATATATATATATATATAT 


AGTCCGTAGGCT 


Microsatelite 
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jJ DNA Jda o j ^aa^a (AT) 14 <-ni Jill die Microsatellite Jtda :(24) Jdill 

.jjSlo 

■ ^ ohxll IaC jCa SSR Jd ^gk dljdullj dliUaVI dda ■AqlVio dja jo ^gA j 
4_uije dc-j .dl J j£ill Jo ^ _jj3l Id ^gk deaj Jill 4jl*JI dl Jlall 4judl idle Cjxjj 
S lipped gJfc (Microsatellite) ^lldoll ad ^ Ijo eiLJI jll jl CaJ d! JUI ad 
oUl deal a jiL qc. a jLc. j (Levinson and Gutman, 1987) strand mispairing 
^J) AajCjoll J^XJI Jj^aS AjoC. Cxj DNA (Jui^Lui 4_al jb JS >« 1 ' ^ DNA <dc.ldaj 
dl dj jjl£ jdlb DNA (JjoivLii <iiUaa die- 1 -JoC. Uaa Jl ^Cjj loo aJjia (Jjbvlui 
4i j jaoll dl-ia Jl D-® J&I jl Jjl Jb eCaj ajboia jl l ImSI ^jCjJ loo IJ JofLall 

jli Id Jc. olb .Microsatellite j' (jjdl ^liB Jddall (Motif)' ' jjboll JuiLnl l 
J\ a cbj SSR Jd J Jjl jSall dlea Jl CCc- J dl jjx'ill <ajj ^^A ■‘UJJJVI dljjioll 

J Jo (jjfadj 4 }— » i l .1 j 'die. ^A SSR 1 A K dall 4j jjxill dlea Jl (j) 

Jjaidill jA dll ci Jlla j (di, tri, tetra nucleotides) Jujl jl £Db jl Jdi jd 
jJ-VI JiJall Id J .1 • * — I • Jo n JJ I ^Jjj Cda (CA)n (motif) JjSuoll 
Lade- A i A -s J cl JV I Jjjj Joda Jil J Jl Jjljll Jc. (■ tdiSIl 4_Jlc. aJjIS jC (CA) 

.(Queller et al., 1993) I * Jo JdV JJ j£ll dleajl eeo 

: jjd Jo Igjo ‘—slid •‘dala dbeb ^lealmb SSR J (joalall PCR jlda.1 Jj 

Reverse ^cjj jbll j tSSR Jb Jill ^Ikioll J ( *auLj Forward ^cj j JjSM 
Jc. PCR-SSR daeldd £j| J Jj die. j .SSR d ^ Jill Allaiall J 

^leaiaib jl i A ,*, dioll cl joll C ja jl jl iA l >»q|' dl Jjj A » n s-t ^ICadoiLj CaalJ^JI 4-ald 

d-dJdll a jaaVI aJ Jail j) .Fluorescent detection system Jib cddll 

(Jli^ial! J>laJI j»Uad (."il n»ll (Jja Jj Ac- JLa <aA Jo adoJ <o jjoi jo dljclj ^ICadb 
jd jo jfi»jj . <odioll jjlaoll ->h» o ( ^j-ol j (JS d d jdijl cs (Capillary) j_g j».>'.~ill 

4aA jdall cl jolli Jl dldai ^o <olCa!dl dc. a jldaoll dl jd joll SSR 
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•^a . jjj S^Laj (jjjlill j jjjU-Vi <a)>Ia ^ LViJ ^fLudl Qa j . Fluorescent techniques 
(jV bp! * (j-« 4 joijjAa 11 (_jaj -AjljllVl clulS <JLa. ^jj-iiLV l 

.4*132 (j-a (JaVI AaliliVI 4 ‘<>*5 ^gic- sj^la jjc. jjjLa.VI ‘Lo'^Ia 

Jajl ( ajA j ) j 4^-aki] J ^jll (jnnVlll JL*a £joiI j (JjUaj ^Jc. SSR ^.yVnu' 

^al ja JjK'i j 4_ul^pj 4 <a^a11 4j& 1^)31 ^huoll ditjj jaII ^a\ ja ^j^jj t <jj 1 j j31 
(Huang et al., jjll ^ jlill JaL^j j 4 (Quantitative Trait Loci) QTLs 4 aa£31 c^ILaJI 
.2002; Liu et al., 2002; Bomer et al., 2000; Anderson et al., 2001) 

:^Ji\ jjll JjKj 

^.VVhul ^33 diljjlilll (_ja Jlc. (_£ jojoia (jc. 4 *^\\ ^A SSR ^)ja^a aa.lifl3 

J>-SM (jAxi a J jll ^ _jli3l JoLkj j > al n^iVl 4j _jA C1iV1-=^a 1 jj!i£ 

(Plaschke et al., 1995; Domini et al., a\ jaVl ^ jjll 4 jJ jj j 4 ju 1 jjll 

Roder et ci^ t> <-ly 4 jJ . 1998; Prasad et al., 2000; Stachel et al., 2000) 

4 aIlaj o . . (jjjLa (JjAaall 4jal£ dljl£ SSR lIiI^Jjot^a ^ya l^jjor^A ) 5 (jl (jjjj al., (2002) 

(jjjl jUl ^LVimb (■ 4_ajjLA3jgj (Jj-n nn (jl (jIIaaII <^ya 4jl . ^gjjjjl ^a3 

(jlj Ia£ .4jK 221 ciul£ ij's 31 ciia jll ^a t^bllc. <iK 42 ^ ^ w\ \ 

jjJl 4 _ iiSjill aJjLua Cj^^LLAaJI Jj^aal 4 jjIjj 31 liljidl ajL it ^A 4juja <L a2A 
^Jc. ploj 4 jlas*a31j -v (_ja ».\K ^ ^jaL^a (jAjJa 4 jj1jj 31 Lllls3/l*Jl ^ ; . Wtl 4 ab >■! 
^ diLuil^j cIiaaLa .(Huang et al., 2002) ^ o 2 a >i 4 _^al_k 4 ~~ ^\ q > ^->1 ja 
^ gj] ^Jijj 4 aj jjll 4 "LLc. (jj (Jj^4 < 4 (jAxa-^ jja^jaII 12a ^LvimL jjll 

■A*n>i-\oll 4 4jjlLa Aic- (Ja»J -^33 JDLi. (_ja 45^ ^3 

4jlioll s2a 4 -u . AuJ j IaS .(Domini et al., 2000; Christiansen et al., 2002) <aj^2JL 

^caI J2Lk. a jjIjuaJI CaIc. jaolaII JUJtajj (JLiuVI ^A 1 (jc. ^uill ^A 

.(Bohnetal., 1999) 


liaaai) jlaj dlj-ail 
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dljaj ajldl <_gi 4-1 Jfajl Cl Jjaj ^uoiS (_^a <■ tl*n«*»Vl ^gjc. (J j . 11 ^13 
A u li I V n ^ A (jc. ajlae. (^g&j 1 <ic- 1 j^31 4 ja1x 31 di j-sjill 4»abt31 A ng 11 

. (l) (Jjd? 1 ^ Uiai aXtOjut j 

(DNA) AjjI jjil SjIaII (jA^AliA 
: <l3l j j 31 aCLaJl (j^avLaiail <_)a.l^a 
•DNA jj^pCll 4jjliJl jCaJl • 

.(Detergent) dAilaia <aLda) (jc. <j j3a 31 <n : loVl <31 j) • 

jl ^jjC j.^ill (."il"n>nl <sLCalj DNA — i A 3-i_n j^cJl dill j’n.ng 31 j Cljliijj j21 <31 jl • 

. ^ jjj yai\ (." ll"lj i .il 

. (J jjLi jjj jjjl jl (J jjliyi ^IdaHmL iil3c j jfL La U3lfcj <liajjj DNA 4 n > a jp • 

.<jl jjl3l ^LLaVl (j/s J (Jj=Ji31 jpi (j^ilVlll • 
.RNAse J^-a 31 ^jjjl RNA <jc. DNA J-^a • 


r^-aiSl ujJAi dLul 

(jx <^£*-a <Jj£ (j<u>» <j 5 iijoL/ll (_>uj 3 ^ ^ 5 ® LS^JJ cl^ 4 -l_$jU». dl&jj 

<j^Jajj ojl^a. djU.jd ^^Je. _JAi 3 I ej^C. CYnl-i^> ^aj tl Vn^i <J£ (_ja i_l jja. A - © 

(Jjjj 31 ^jll (jl-i^-all (_^aiiajoil jsLll ) » — A jj^a .ixj . dl£jjj t< 3 cil* <a aeldajj 
:<j 3U31 dil ^LdJl ja j Dellaporta, et al.,(1983) ‘LLjL. 41.^1 jj-yAVl jSla 
^jia. JjLJI dijjVI ^IdadmLj <jjjui dua. 3 -i j i Vn^i J ^3 < 33 La-a 3 l jijjVi oxii .1 


• JObQ <JfLdu <jjld3l <jj*Jl 

t( _Jx 2 <».»>i i aj jClul i—ujljl ^gJj <j j-». L»^ll 0 jLa31 dilaj . Y 

. <j j~a kJl dA n»31 (_ja <jjC. J£3 A"l i „V1 J jla .a (jx j-a 500 > Ldal . V 


(jx ^ jl jS aXol j_y i 65 a jl ^)a. 4 _gJc. ^La ^»Laa. (jAda C‘ll n»31 Cin^ . £ 

.<La^ 20-15 

.M 5 jjS jli j» JJj^Li ijJl d ll"n > J J jl^> ^ L>« |J. L 180 d Ldal . o 

.(Jjlaj 10 adxJ (jjjjja^a31 ^Il31 (_ja da ejL C‘il n»31 dtaj .1 





194 


lillij AiAi 30 — 25 (ja £ jljH 4iib3l/ejj.} 14000 4 c.JjojJ l"ll iwJI f'la-' .v 

i_ualjll (jc. i_uli (J5 An <j j (JSl\ a~aVi l_gj2U ^Lall Jojoi jll 

.<jjLu31 LjIsjII <ja (jj5-41 

d-d. L_J ^dl ^]\ 4jjjill (jdlaa.Vl ^jic. 4jj"i^ all ^jLtll j 3 UI) ‘La.Luijll Clilaj .A 
i_i jjj VI 4 -ila ^ i_Uiil jll wdl j JjjLjjj j jj| J j^£ j>a jj. L 500 L 5 -lc. ijJ^j 

.DNA jjgia JjaJ dllja a-X. 

-IaliIa.Vlj (J jjbj jj j jjVI) «La.Ljij31 4 * n 1 uV till jj AiiSJl 15 add dlii*Jl dllaj . H 

. 1 -jjajVl J*i ^ DNA —J 

4jU ajjjdall JUC j 70% j j5jJ ^glruVI Jjad^ll <ja (4 L 40 — J DNA ci^ . 1 * 

.(_£ji.l sjj Jjqnll j (JjaJtll 

5 -3 add <J j^Sll LIL l iyil ^ <j^aLa]lj <J j^£Jl LUL y (j^lVil' ^ M 

. (_yt 4 a jl j^. 4ja.j.i ^^Ic ddad- j a-la ja L50 — J 0 jU 11 DNA i-Jdl • 1 Y 

(jic- d udaaa. ^aJ 4jjC J£J <Ja/ £al » jj £ jj RNAse ^J (ja )J, L £ 4ildaJ . 1 V* 
.4cLui <■ a.^-»'' a ^4 ^ii Y*V ajl j^. 4^.j.i 

:DNA jj£ jj 

lil .ada. 4ac ji DNA jl ja , *51 “ill 4 jj& jaJl dll jlvsll ja 0 jlvsll ai& jm'i 
du <a5l^Jl du jl j % 1 jj5 JJ jj jL^-1 4-cjlA jada 4 >.*>1 An nail DNA l“ll iff, dllaa. j d3 

DNA j DNA 4aa£j 4jC jj 4j jllaj jaljS . ^ajjdjjVl dajjJ e-ilaJ jjla.j]| «.lgjjl 

. JALaSl 4iliiS £-a ^jaaJl 49bS 4jjl. qal dhl. AiS Uni ^gjuiljS 

: 4^1 Vi A noil SSR dl j2ija 

(Gatersleben Wheat gwm y j SSR di j4ja ja 1 VY 

V— 1 Jd-oj ^jLIIj ^Ull ^-aall dLidu-a Jal£ ^ c. djcjjj Micro satellite) 

dllc. ja^t all 4c. ja^ a jada ^S 1 ^jall (Y *) (Jj^aJl j^JaJj ^^Ic dll jd^a 

JjS (Ja 4c jda _jall ^ a'lll 4 jj 1 jjll ^JaJjdll frld l& jl jIAl ( _gjll J A, B, D 4 j» n^ill 
taglgap ,*ijal 1 4icldaa jc Jj^aall jAj dra.j [ 54 b l^c Roder et al.,(1998) 
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slut£ .(jjjaall diljjjjjj 4ij^a (jc. Devos et al., (1995)ci^ Cy> <• < > : riS < 3 1 j 

(jl£ 1 taglgap £3 j-all 1-iC. jjK jjjll i—jjjjpJl Ajjliii <LuijjJu31 SSR j-a <J£ 


i dlUif^all ^gjc. Igjtal Clua. L>° SSR £31 — 5 t—L^a j :(t •) 

Chinese spring-iALiJI «• SSR <-a Jp- J _>L tlg-la JSi jaK joill 


.5^1 jJ ai& <a>jU3t di>Lil]VI (Jljlal (_£-Xa ‘(CS) 


c£Llft! JljLi ij±* 

^>>1 

OiuaJUSSR 

CS^Ul! 

jjIuaII JmIuuII 

(Motif ) 

Microsatellite 

Microsatellite 

A Genome 

246 

294 

(CA)13(TA)26 

4A 

Xgwm 4 

101-127 

121 

(AC) 16 

2A 

Xgwm 95 

162-184 

184 

(GA)21 

4A 

Xgwml60 

129-141 

191 

(CT)46 

4A, 4B, 4D 

Xgwml92 

109-127 

123 

(GA)18 

1A 

Xgwm 357 

115-167 

138 

(GA)>28 

6A 

Xgwm 459 

131-159 

152 

(GA)23 

2A 

Xgwm 614 
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190-200 

197 

(GT)23 

7A 

Xgwm 631 

153-207 

213 

(GA)44 

7A 

Xgwm 698 

126-202 

162 

(GA)33 

3A 

Xgwm 720 

B Genome 

105-189 

183 

(C A) 1 7 GA(TA)4 

IB 

Xgwm 18 

129-179 

179 

(GA)2GC(GA)33 

7B 

Xgwm 46 

82-88 

85 

(CA)10 

5B 

Xgwm 67 

120-166 

139 

(CT)11(CA)18 

2B 

Xgwml20 

145-193 

176 

(CA)22(TA) 

(CA)7(TA)9 

5B 

Xgwm 408 

140-150 

144 

(CA)12 

4B 

Xgwm 513 

120-136 

130 

(CA)21(GA) 

2(TA)8 

3B 

Xgwm 566 

Null, 121-207 

133 

(CA)14(TA)6 

7B 

Xgwm 577 

135-179 

148 

(CT)19 

2B 

Xgwm 619 

118-144 

123 

(GT)7 (G A)24imp 

6B 

Xgwm 680 

Null, 213-265 

282 

(C AA)3 1 

IB 

Xtaglgap 

D Genome 

74-82 

79 

(CA)18 

3D 

Xgwm 3 

133-149 

205 

(CT)32(GT)17 

7D 

Xgwmlll 

145-225 

173 

(CT)22 

5D 

Xgwm 1 74 

197-213 

>201 

(CT)22 

5D 

Xgwml90 

119-121 

141 

(GA)19 

ID 

Xgwm 232 

163-213 

192 

(CT)21 

2D 

Xgwm 261 

135-149 

131 

(CT)16 

6D 

Xgwm 325 

170-188 

183 

(CT)5(CACT)6(CA) 

43 

ID 

Xgwm 337 
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Null, 216-246 

230 

(GA)34 

2D 

Xgwm 349 

106-110 

113 

(CA)13 

ID 

Xgwm 458 

127-159 

147 

(GA)27 

2D 

Xgwm 539 


4 it i ) O Juc- 4-a jjui jaII j £il j-oll a-i^J ( V j-. i.o) 4— ^aLiJl Clilj A31 (JlLo^aJluil 

jl jL-al (jjL 4 jjLuu] 1 jl 4 j'ij 1 1 4jjU 1 (Flurescent tags)(jjjl j jwal jjj jl dil 3 Cy5 

•<jjJ 

Polymeraze Chain Reaction jl jjaiIjjJI ( jlmluul l jc-liHll 

(Simple Sequence SSR j' mi crosatellite 4jlaj ^l^kioL Jc.Ui31 13a ^ j=J 
Roder et al., (1998) 4jL j3= c-iuia-j 4-oiLdl 4 jj ^1 Repeat) 

:(Y i ) (JjJtaJl C-luia-J p, L 25 (^jl^jll ~-N.-N.ll j3 (Jc-lilll dllj jfLo 4iUiaJ JajJjJJ 
slllj jfLoll e.igJ 4iLia-oll l1iLlo£11j j^ljfill £-0 PCR sliljjfLo :(Y ^ ) 


[I L Y © j ljU i jLall ljLia£ 

PCR Jfrlij diUjLo jj£l jj 

PCR Jc-Uj CjU 

D 

r \ > 100-50 

<-la DNA 

2.5 

1 M Tris-HCl PH 8 

1M KC1, 

PCR — 1 (daio Jjla-o 

1 M MgCl 2 
dH 2 0 

(buffer lOx PCR) 



dNTPs 

2 

jjjjjISjjj Jsl 10 Mm 

4jujV) till JjjjjKjjill Ja £LjJa 

(A,T,G,C) 

\ 

10 Mm 

(Left primer) AjjIuuI! 4JjU1 

1 

10 Mm 

(Right primer) 4jijojll 4 JjU! 
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(1 unit) AjAjJjl 


r o ^ jciisii jusy 


Taq polymerase ^>1 

h 2 o 


AjjauII aAA ijauz AjuIaII PCR-SSR Jfrlij lajj2i 

Roder 4 — Ljla n.A (Y Y) (j.c u>> ejj^jus PCR 


.et al., (1998) 

AoLa J>]1 oJLall j PCR Jc-liil t) 


•^jsa 

j / 

0 <> 1 /SjljaJI AajJ 

PCR Jelii J*t>. 

1 

3 

^2 

AjJj^-44 AI^JA 


i 

9V 

(Denaturation)(J*j5tui J^aa 

45 

* 

*50-55-60 

<-4lB DNA — j ASjUI jUoill 
(Annealing) 


2 

72 

(DNA extension) AlUaU 4 A*ja 

1 

10 

72 

AutgJ Ai^ ja 


°<_H 60 jt 55 jt 50 ^gA Ajjaull oAA -jxuJa AjtfLoll Annealing ejl ja. diLa-jJ * 


- A a 1 n L ' 1 1 

: Fragment analysis ^ JaJI JjKj 

Automated Laser Florescence express lP^ c £ Jp 

t-L^j aLjUI a 1 a j .(Amersham Biosciences) a£ ^tlj) <j* sequencer 

: J^.1 >a 

iCjlLaJl jjJoVi 
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(_}£] <■ i\ i >i ij | 4,1 © 4 jjc. <_£ j-® .ikjj PCR cJc-lij DNA <— ac-L^aj olgjjl 

Aj*<j (Internal standard) ©a Li DNA <jjc. 

(JjL>Lui jx DNA (Jjoi!>Lai (Jjjaal lillij gjjlib V* oJul °(ju ^ * ojlja. <Ls.j.iJ (JjjLuJI 

oJjLoll 4_liJl Lit 11 ^cjjll JJJU (JfLuUj £jJa jj ^aJ eJjLa (_Jjoi5Lui ^gJ) 4_a. j.} j-a 

.DNA lU>LJ 

:<L&lgJl jjJaaii -Aulall 

JjLJI jc. ojLlC. cs 1 ^ CS^^J *La5lgJl t— U^a o^.j ^Auii ^glc. jl g •> 11 g£joaj 

(Amersham Pharmacia ^Llj] j* (ReproGel) t5 ->^ j <-aLlgJI <ia JS.Ln.,. -jill 

L_ij^aj dilia-U. jll j jliLa J) <sLjal (Gel cassette) cjLa.La.jj Biotech) 

eLLLj LLli <jLuu (ojoj^JIj o jj» >^ill) diLa.La.jl I <■ idalj ^ 2 i . (ReproSet) "LaLLjJl 
C*J j 4 j jjL jjj jj^y I cJ j~*>Sj dLa.la.jll j»J 4 i_uljjuoll jLI ^ualauil V jl ja-LLl 

(Spacers) dl jcLudl ^da j dj (ReproSet) dla.La.jll dL^ dLa.La.jll ^-d ^ 

A i. .-il -s 11 % 1 jj£ jj daLL j£LM 4-a^lA 4 - n jaJ ^aJ to jj» >■"■>!' j o jnSll jj A' ~a jll jjj 

• ,V© 4 £UjJ 1 cJ j (Denaturing gel) o-ijiall JLLLJ 1 ji DNA J^-jL 

•lg JJJ dlLxll jia -Aallall 

jLL .(ALF express) j^d (ReproSet) Ac. t_jj£jj LjlgJl , l u ->1 dj 

^aJ tl gJ A min-s .all jLLH 2 Lll j-ad 5 — c. jd jaII j o j&laJl DNA <■** l\ ‘lj& 

. U (TBE) buffer ^dalall J j la. a ! 1 cdLdj 
2 mW Laser ^ 600 V, 50 mA, 50 W :^M£ djlL ©aa j 5 U jll i jjL U 
dl jja i—Y j-a LaLlgJl ^aGVinil Jsj&l . <jjLj (i)jljLaj dl n»ll jjj <L-ali o jjLj power 

. 1 ^ L ** tl 

(JSJ (Jj^aala j5La.j ^ <Jjoi 1 Jluill j ■‘Uc-LjJ! ^-akll t"ll 'no (Jia.jj ^aJ 4jl J^LlLl JJ^a- 

jjliia Aj_J 1 ^akll (■ <1 \ > si\ ^a J ^C-L jll i Vn^ill J-aja. jSi J lg_La 

ji/i <JC-L jll t_aljjL-aVI ^-a jAJa.1 (JjlAAjS ^gjoil^joJl t alt-all J-aja. j . Jlja.1 j jLLo^ j 

jjaili-a jj3LU.j jAjJa <1=^ Jjdl j jUl jjj <j jlLoll <jLaC- (Jjg > n*il tillij t^a.lj j5La.j 
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'La.VVnuiaH ClllbLll <J£ Ajlaxll allA CibaJ . (jjjjgilja jj.i&l_2i£ jUn.'-ill jlliA ^.Aaajail fj ; 1 

.^L YA U.uc. ^IUIIj 

(External ^gjjjpll jjjll bpjli. lj2r^a j5la.j cJS j< u A1 

. jjlij^all I 1 a (> _ s ic- abu l^J JpJI j J) ^11 (jAoaj <j jlLa] Jil mil ^-a jaa. standard) 
alA (_paj*jj jl Jj3 1 qnma 4jj& <_)£) <— ajjJai (jUl ^glil-ill ^ mlj'qll jjuijal) AiL^aVlj 
(Denaturation) a^jia ci^bb^ J] 4p.j.s j-all DNA ci^bb^ 4ala*J tlillwJI 

2-ali j21 f hVu.i b baoliSI Microsatellite ^ ja. <JI jlJ Cuuik .Roder et al., (1998)i >^j 

Amersham Bioscience, <£jb jlju-al j* “ Fragment Analyzer Version 1.02" 

Freiburg, Germany 

:<jjtuaa.yi Jalaoll 

-A_a Jpjl jl ( 1 ) j<® jll aUaC-lj SSR £§1 j-a Aic-bJa-a je. 4pjlill dlljlajll i" in^r-d 

(jSj 4_ujj.Xall j jlall jjjba j ^11 Ajbuull tilll abu (. . lui^j . UiOjp.j ^»^aj ( • ) j 

:4libuall ^ nm-\j Dice (1945) lM-*-® 
GS (ij )=2a/(2a+b+c) 


.1 jail j j .1 jail jjj AjLouJI 4^jJ GS(ij) 
‘(jj-i jail a^ja-j-all DNA ^Jp .lie. a 

. jjJjall -lab JljiLa (JfLuoJ aJSjpjall ^ jaJl C J b 

JJC- 4_p. jjll Clilc. j-tia-ail ^jboiaJl Jajoijxall Aajjla Jj3 j 4 jj 1 jjll 4jl jail a >'.'i CIiajoij 

^l.VVnulj lilllj SHAN J-ab-a <■ _ il t aa. j (J-ijIixll Jalaull J jpl j .(UPGMA) 4-jljaJl 
. (Rohlf, 2002) NTSYS ^L^Vl Jaklll ^®b jj 
: 4lil*-#llj (Gene diversity) ^1 jjll ^jjjII <_kb*-* y mk 
Gene diversity = 1-H pij 2 

4 th locus gbl jjll g jail jjlc. j JailbM jl j5 j jc. jj*j pij :ciip. 


^ulUll 
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^oakll (j-a I ^ JjiVi (jc Ajxjlill AJuliLall ^ JpJI (j-a ^gjlgjll ^-L 

dijUlli Jajoi jiaj Xiill Y oo micro satellite clil ^>Coj-a (j-a Y Y ^G-Vnulj 

jjLUl (j-a SSR £31 3 -a <ic Lja-a (jc <ajU3l JS.iC j-all V,^V 

) A D 4j-o Ac. ja-\ .all j 3 a. 3 -all Xgwm.232 ^ 3 -all ^ 

(JJ3U 3 a.jH £-a 4 B <-l-a 3ua.ll Ac. j-a^all XgWin 46 £ 3 3-all (j-ajua ^ juaiil -la£ jLlllI 

lIiUjLuJI (j-a U Jaaj ^1 A 'U-ajliaJl <C j,aa oil ^gi ^S 1 3JI XgWm4 £-3 3-al! (jl jluc VI 
(j-ajJa dl^Jaj bp Y £ 1 ^^Juja. (J jiaJ Clijuaj <LLalLa e.lia.3 Auja. ^gJocI (_Jj 4 Ajjl 

bp V £ t>« -■CajUH alljlulljU 4 _gJjjaJl (JjJall ^ jljJ ^slc cJfLuJ jjiall (J£ 

C 3 ic- taglgap £ 3 ja !1 bp Ylo J] 3D t 5 A_u-a]l CJ ic. Xgwm3 ^Sj-alt 

* (j-a <-aj 3 4 "la 3I jpj 4 * ,1 O P/C (jjl J 3H ^3ull Juljtu 4 -aj 3 Jau jia (jl£ . lB u--ill 

AuiuSL .(Y Y Xgwm 459 ^j-all (j-a-ia • ,AV1 Jl Xgwm.4 ^Sj-all <j-<uJa 

jIjSull 4 . 9 -iis ( Y £ J jJlaJlj 4», Alnuill (Motif) ajjSlall CujULnll ^IjjV 
JIJ 3 II ^ 3 ull 4-a}3 (j-« (3 Jc.1 (jc- (CA) t_u£ Jjll j j (_^A jj 31 K jjill 

J • , “WY dliL Jj 3 -a ^jjj <-ajS lulacl (jjjlll (CT) J (GA) i— uSjfill 4 jL 

^ l*icl jss (GT) l_ jj jtjSill (jl (jja. J .i—ujjpJl Jc ‘jlAl 

lJ^aJI 3 I Jail (jl (jJJJ ( 33 a! Aualj (j-a j . • ,Y1 ) dlajjj ^gjlj^ll ^ A^u3 (_s-j^l 

3-ail JllaJluil JUj lilijj JaJjailSI jIjSISI £-a <j jlialLi ^gic.1 (_gjl JJ ^ 3JJ <-aa 3 ^ l^C-l 

.(CA)13(TA)26 jA j uSjJl J jSill jj Agvvm 4 


PICs j»J3j I g 1 -a (J£ (jc. <ajljll ClijLiilVI JX j 4 joij 3 Xall 4 jj! 33 ! I ^Sl 3 a!! I ( Y Y j (JjJ^ 

( _glc CLijliill 4j*JU-all Clilc 3aa-all (j-a-Ja l^J ^3 jLix-ail ajljajj/l J La^j-a (JS 4 "ll liu ji-a 3 
.AjcIj^^ AojoilXaJI 4_ aljj^aVI (3 jL-a-a (_jlc 4(JS^ 4— sLia-aVI (3 jUm-a 

A Genome 

a » jc ^\ Liu-aVi VWJi aiiiuaVi aiu^Sti <js Microsatellite 
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PIC 

n 


0.744 

0.583 


0.278 

0.778 


0.802 

0.653 


0.694 

0.736 


0.674 




11 


PIC 


PIC 


0 


0 


0.753 7 

0.582 7 


0.769 

0.681 


0.438 3 

0.47 4 


0.418 

0.681 


0.826 9 

0.555 5 


0.876 

0.612 


0 


0.261 


0.666 


0.738 


0.713 


0.803 


Xgwm 4 
Xgwm 95 
Xgwml60 
Xgwml92 
Xgwm 357 
Xgwm 459 
Xgwm 614 
Xgwm 63 1 
Xgwm 698 
Xgwm 720 


0.594 

5.4 

0.556 

5.1 

0.58 



54 


51 



0.48 

3.54 

0.5 

4.24 

0.57 


B Genome 

0.771 10 0.611 6 0.359 

Xgwm 18 

0.576 

12 

0.726 

12 

0.692 

Xgwm 46 

0.653 4 0.202 2 0.704 

Xgwm 67 

0.819 

7 

0.633 

6 

0.669 

Xgwml20 

0.74 5 0.698 7 0.799 

Xgwm 408 

0.711 

4 

0.663 

4 

0.733 

Xgwm 513 

0.661 

7 0.612 4 0.748 

Xgwm 566 

0.778 

6 

0.806 

14 

0.849 

Xgwm 577 

0.868 8 0.778 10 0.833 

Xgwm 619 

0.421 

4 

0.615 

5 

0.784 

Xgwm 680 

0.792 

8 0.596 6 0.751 

Xtaglgap 

0.71 

6.82 

0.63 

6.91 

0.72 



75 


76 
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^jLuuilt Lit jaJVI 



Xgwm 458 

539 1 . ; j 

i n ^*< A t j 

<^t dxlt 
^jLuLalt Lit jaJVI 


JJC.J d5L}llVt JSJ1& (jjj JaLujVt (J-aLtx ‘^tjjlt (Jxl*-a ^aoS :(Y i) Jj.ia. 

(JS /jauJa PIC j»j3 dll l-i m jia £-a 4 Aa£^alt j -4 ]-i 1 > .nit Motif 5 4j jfLalt dt jt^SaJt 


LUijVt J-allLa 

PIC 

motif Alaa^j 


0.261 

(GT)n 

-0.23 0.686 

(CT)n 

0.07 

0.672 

(GA)n 

0.14 0.675 

(CA)n 
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0.17 


0.573 

JauijlaPICs 

PIC 

motif 4a £ JA 

0.359 

(CA)17GA(TA)4 

0.692 

(GA)2GC(GA)33 

0.669 

(CT)11(CA)18 

0.799 

(CA)22(TA)(CA)7(TA)9 

0.748 

(CA)21(GA)2(TA)8 

0.849 

(CA)14(TA)6 

0.784 

(GT)7(GA)24imp 

0.576 

(CT)32(GT)17 

0.800 

(CT)5(CACT)6(CA)43 

0.7 

Jxuiji* PICs 


:4ajU11 05U1WI t 

:(V (JjjiaJL ^jJa j* jA La£ <ajU31 lIl^LUV) S4& ^^a (jl£ 

£3 _ja 11 <• ic-LjJaJ dlj^. _j&Ua JJC- (Jjllt jA j iNllll Allele c ** 1 x\\ >.o (JjH! . ^ 

• O^JJ-^4' gjljjll 

i in^ (><^=> e^.lj SjJ j$Ja tjil\ JjSIVI jAj :Specific Allele ^ » ^>oVi JjIII A 

, ^uujI ^ ^ 

. °/o° (jx Jal sj1j£j 4juuj ciulS (JjIIVI jAj :Rare Allele j4j cJ41l A 
•%1 «-o (>> ojIjSj 4jui»j Caa. jl J5 Jjlftn jA j :Frequent Allele jjSl« Jill . £ 

.%! . (>> j^Jc.1 a jl j£j Aojou Cajl£ Jail VI jA j :Common Allele £j14 J211 .© 

. ^a.1 j Jjll! ijc. LJa jc- <. Vn^ i cJSJ (jjLBI j J3-14 :Double Allele JjjUl A 
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.. 1 *.! j JjBI jc. Lia ijc. JSJ cliXiUl jj^Ja : Triple Allele .V 

^jAj^a <*a!jll Xtaglgap , Xgwm 577 4_ul jjll ^alj-al! j^ia c^L^lt Jjfyl 
pistil £a .D -A j» n.ol! 4x- j<\-> <31 ^ £§! jll XgWJfl 349 £3 jaIIj B 4-tAj*n'>ll 4c. j<\-a <31 
t jn>n jA <_ac.LlaJ 4jl a-UaC.1 ^Ic. (j! ja l51"31 jj£ 3a ^Sl jaI! algj PCR (jL 

j^Ja iaa ^Uul! (JjllV! La! .4 maj (Jc-liull ^laij f kaj (_jjJ j Null allele oj&l-Ia 3 ja. j 

Xgwm 18, Xgwm 46, Xgwm 408, Xgwm 513 , Xgwm :4all4J! <jj! jjll ^a! jaII jAjia 
566, Xgwm619, Xgwm680, Xtaglgap, Xgwm95, Xgwml60, Xgwm 192, Xgwm614, 
Xgwm698, Xgwm720, Xgwm 190, Xgwmlll 

jj3a. . Xgwml60 and Xgwm720 jipl jjll jj*3>all jA<ia J^Vi 

4jjoi!ljaj3! 1—aLuAaV! jA J^a dljgja 13 (4 jS>Ijj 4_ljljj) (511 *ja3! l1l/L 13V! aj&Ua jl jfsilLl 
.%vr 4 jC.LjJ 1 UiLu^Vl 1 g'lu.n jjlajj ^3 Clul£ IaIu « « 4-luUJ 
jAj t^ljjl! ^jjul! lW*-® 4au 3 ^ij ^aIjaa ^jjoujj (JaI*£ ^ t ^>/-vslll (JollVl jii*J 
jja. ^ %VT ajljfb 4jUiU CjIaoj laa .4jailjlll alA (jAjJa ajSjj IjljSj jlSV! cJ^V! 

. l1l/L 1£}U 11*J1 jA %Vri Ojllill lIl/LUV! 4jU<jj £A 4'in.n t"lK ill 

J>\£ ^Ull tjjSiAll 4 jilill 4^a.jH JallVl) c3XilW! cJqjnAi :(Yo) Jjla. 

jljfsj CllUajajjJAj 4 _iuijj1a]1 £§1 jaII jAj^a l&la.! JJ (—Lota. (Nuii jiftn cjuiiVi 

•U^A 


Null 

J4&' 

J4&' 

J4&' 

J4&il0%< 

jJUJ! 

J 

12-5% 

jjUS JaUS? 

1% 

Jjajll Jj&t! 

Microsatellite 

0 

0 

0 

1 

0 

0 

0 

Xgwm 4 

0 

0 

0 

3 

0 

1 

3 

Xgwm 95 

0 

4 

8 

3 

3 

6 

2 

Xgwml60 

0 

0 

3 

2 

1 

2 

0 

Xgwml92 

0 

0 

2 

2 

4 

2 

2 

Xgwm 357 

0 

0 

0 

4 

2 

1 

6 

Xgwm 459 

0 

0 

0 

1 

3 

2 

1 

Xgwm 614 

0 

0 

0 

1 

1 

2 

1 

Xgwm 631 

0 

0 

2 

2 

1 

1 

2 

Xgwm 698 
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0 

1 

1 

2 

5 

1 

2 

Xgwm 720 

0 

0 

4 

2 

3 

0 

8 

Xgwml 8 

0 

2 

28 

8 

5 

1 

3 

Xgwm 46 

0 

0 

0 

2 

1 

0 

1 

Xgwm 67 

0 

0 

0 

2 

2 

2 

6 

Xgwml 20 

0 

0 

1 

2 

3 

3 

3 

Xgwm 408 

0 

0 

0 

3 

1 

0 

1 

Xgwm 513 

0 

0 

0 

3 

2 

2 

0 

Xgwm 566 

1 

0 

0 

2 

3 

2 

10 

Xgwm 577 

0 

0 

1 

2 

4 

4 

4 

Xgwm 619 

0 

0 

2 

3 

6 

0 

3 

Xgwm 680 

1 

0 

1 

2 

4 

2 

4 

Xtaglgap 

0 

0 

0 

0 

2 

0 

0 

Xgwm 3 

0 

0 

1 

1 

0 

3 

0 

Xgwml 1 1 

0 

0 

0 

0 

0 

4 

4 

Xgwm 174 

0 

0 

2 

0 

2 

2 

1 

Xgwml 90 

0 

0 

0 

1 

0 

0 

1 

Xgwm 232 

0 

0 

0 

1 

0 

1 

2 

Xgwm 261 

0 

0 

0 

0 

2 

1 

2 

Xgwm 325 

0 

0 

0 

0 

1 

2 

3 

Xgwm 337 

1 

0 

0 

1 

0 

2 

2 

Xgwm 349 

0 

0 

0 

1 

1 

0 

1 

Xgwm 458 

0 

0 

0 

0 

1 

1 

6 

Xgwm 539 

0.09 

0.22 

1.75 

1.78 

1.97 

1.56 

2.63 

Jxujlall 


:D ‘B ‘A A-JLuall ^ 

(JfLuUj Ax J) jia Clul£ r V l&.lie.j o a \\ AjjI j jli ^S1 j-all ^jl ULLu .ii] 


^C- D tB 4 A (3-« 4 1 1 4 1 1 4 1 * 1/fc.i.iC. (jlS 4*n-> j Aaiju^all dllc. ^jlc. 

^jic. aJja-jAll £fll j-cJl ij-a AxjljJI lIl^LUVI <_>« Aic. (jx Jojoi jla ^^Jc.1 <Jauai . t_jjj jlll 
. £ ,vr ^Lj D Ax j^ 7 » «aH (j-aj^a ' g 'l.a Jajoj jla (JS1 Jaa. jl 1 <a‘nj 10.91^1jJ B AXj-aa-a]l 
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.B Aji-ij^all Ac a\\ bA ^a (0.74) (J-aLt-al A-ajS ^^Ic-l dlil£ 

» , 1 £ A-aJslt a Cailj c ( * i ° ^) A Ajjuj^all Ac ja~s a\\ (j-aj^a LgJ A-aj3 <_gi.il i/'ll-a to Laiu 
A-ajij (JA)J .iic. (jjj JaLujVI (Jxl*-a ^j 3 lilulS .D Ajiuj^all Ac jay .alt 

0.87 , 0.84, CllxLj Aj51j 1I dllc. ja - ^ alt 3' a ‘^' > lillij Aj_ji*-a ^ _jjull (Jalx-a 

3* %v. 3^ -i?-i (Y V) (Jj-iail eJljxllj J .i—UJjjll <_gjc. A, D, B Clllc. J^a-al] » , V £ 
(Composite J-a (J mtun 3^ ^ jS»a B Ajat n^tl Ac. ja-> alt 3^>>» Ajui jj.lalt £at jaII 
.(Simple motif) Jxulmi dlli A Ac jaa-all AjejUll j l^_La %H • Clul£ Laiu motif) 

: A^jLuiIaII Ajujuil) Ljlji.u^lt Cjlc- j4-\a qjcc jiLlt 

3ra. <_gi c( » , £ ^diiLj £ <_g» n ■.-»!' <_glc. <_gjljjll ^ jiilt <J-aLual A^uij <_gi.il c'~ 4-^ m 
.i.ic. Jajoi jllal Ajjoullu Lai .(Yl^Jj^a. (»,VV^ 1 <_g i n si\\ <_gle- Clul£ AuuS <_gle-l 3^ 
V <_gjLuu»ll <_glc. Aj Auua <_glc.| CLljl£i Laiu (l,°) £ ^ » n .->1' <_glc. ali.it ^JL .iaS lIl^LjUVI 
AujS <_gjljjlt ^ jiilt J-aL*-a ^jSj CliLLiUVI A^C <3uLa 4alijjVt AiLLc. dul£ . (1 • ,l) 

<_gi Ut ^itt <_gle. * ,Vt <_gJj r ^ » n ^itt <_gje. • , H V 3^ ‘■" j' JA j n^»tl (J£ 3^.>I 

.JaSa AjuLJt j Auilult i."itj» n^ilt Ax. j-aa-a 3 AJ ^ a V] Auji*-a 3^ ^ V] 

JaLujVt (_L»L*-aj CuLLilWI AAC Jajoi jla j PICs J-all ^jjjlt J-alx-a ^j3 I ( Y 1 )(Jjia. 

. t" it jit n^itt (_£ jluia ^jlc t A£ nj 


LLjjVt Jalsta 

(l£Llhn AAC iauijla 

PIC 


0.72 

7.7 

0.61 

1 

*0.74 

8.3 

0.72 

2 

0.93 

6.7 

0.7 

3 

0.71 

6.5 

0.45 

4 

0.66 

6.8 

0.68 

5 

0.89 

8.3 

0.77 

6 

*0.82 

10.6 

0.64 

7 
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:Aaui1.1uU)j AjcIjjII <_flliuaVl oaJ a 

(jx (JS 1 ui"u B j A 4-i*-b-all dilc. j<\-n a \\ (jc. UvjLll Ui>Lii3VI JJc. (jl£ 

^Ull M 5 j 4ac.U^)]| (. ‘^'n^iVl (j-ajJa iblll \ YV i"n-\ Aud-vUl j 4 jc.L^)J1 c <ln^-»Vl 
D 4j» <c- (jfc t"iVn ^Llll ° Y cUliA (jlS Laiu . t—all^aVI (j< u>» 

.(yv) Slum ay uj^' *-iU— V» LdLlftl ^ ic-liujl 4jLUiW5 

^gi AllLa ^ya ^gic-l j (6.65) i. tiln-iV' (j^uJa lIl/LOVI AiC. iajai jia (jlS 

(j<u>» (J-ala-a UojS djjl£ (j n5» . N ( _ g lc. j .(®,ll) Aiuil JuJl i—sli^aVI 

(jlS .(*,®V) UcL^ll . >i 1 g*ilj i<a (_]>« (*,"1®) 4 jjoi1^joUI i a\ n^»V' 

l^yajJa L) jjx»a j ( * ,A) LjS £■ (JxL*-a jaJSj CIl/LUVI JJC. (jJJ lal n^jVI (Jxbt-a 

. 4jjail Auill C (jAj^a lUaJ Ljja-aj ( • , ° ) 1 li l .i jla j AjcL^II <■ g'noVI 

4-Lma-AH LilluaVt <^>Aua 

Jclj ®,VA — £,^5 (jjjLa L_ali^aVI Cy^ c£Ufo\ Jojoi jla £jl JJ 

Ja. ( _gJc. 4 jC.Lj]1j AjjojI J luili (■ Y“ , V Y — Y“ , Y ^ A unroll <■ ^ ALa 

i sllk-aVI Cll^Jal i " n -> jjll ^ _jaU 1 (_LLua (_£ jJjoui ^Ic. A yj lUI ^_jjoaj . f. 1 jjoi 

.(YV) J J^J1(0.38) ‘A*nm j \oll <. tin^iVlj AjjlLa (0.59) ^jUSl (jx 4 _ s Jc-l 4-aj3 M-Ml 

JJC. 4<0Jj|Ul y£- A h n~l5.fi li c1l)L 11VI J.iC. (L£U&! Ate PIC ^jS :( Y V)Jjte 

. lIl/LII 4 1» n Ml Clllc. .all fill (■ qa oJ i^aLfill CjXlU^I 


A-jC-Lj AoajjI Ami 


Aiu\< 


General 

<uu 

LU-. 

General 


PJ 

cOJti 

PIC 

*yfl 


PIC 

cajii 

us 



PIC 

Laa 

c^kM 

PIC 

US 


5 

2.8 

0.32 

25 

4.6 

0.51 

51 

10 

4 

0.54 

15 

4.3 

0.55 

54 

A 

GENOME 

9 

4 

0.43 

36 

6 

0.66 

76 

24 

4 

0.55 

29 

4.6 

0.62 

75 

B 

GENOME 
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11 3.1 


0.58 

18 

3.6 

0.61 

53 

D 

GENOME 

0.56 

62 

4.2 

0.59 

182 



(j-a lIl/IiISVI ^ C. Ajjjfill CjULaC. jjl 4 joiIj 3 .lie. 

£3 ja jj-a s iilkl .13 laill 13 a (jt Aaj . 4 jj1 j jll £31 ^oll (_£ jluha ^ic. till 3 j 

Xgwtn 46 £3ja 11 (jLa 4 jj1jj31 £31jaJ1 ^o*j ^^3 %° • 4., imil (Jjuoj (Y ° (JfLioll) 

(jt ^gjunUl (jaj .AojoiIauJI s aljj-aVl (_ji Xgwtn 539 £3 _^all j 4 jc.L^) 31 <■ <l'noVl 

. ^Y Jilll (j/s £jJalj jA La£ ^1 j_jll ^ _joill (Jxlst-a £}3 ^Jc. ojjAj laill 13 a (jn5» ij 


Ad&ld^ai ■»'■■■■ ^ ■»■ i J hjlud j' I jdd uJ^_V I 11£- ^ j : 


'Jd.p i 81 ^ 



21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 


i_flliuaV! (j-a C£Lihn (jiaju (jl333 ^ylc- 4 _ijj 3]1 uLLaC- jjj :(Y©) J^3Jl 

Ajfrlijil (_fllluaVl (j-a-aia Loci — it c$j iIum Lf lfr 4113 j <1 uaa11 
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• PIC J^U-a 4-ajjj (JA Ajfrbjil AjWallj 


:4-uijjAaH Uflll uflVl cJJJ <jjlj^l 4_sLiuil 

(j-aj^a * , Y Y 4 _jj j jJLoll (, ol 'i . ^->V 1 jjjj ^jl j jjl 4jLaoll ^j3 jj 

. * , Y ° JajaijiaSL ^JLj iAj&L^l ijAj^a * ,Y © 'UjoiIAjoJI 

(jja£>LulJl (jOJ ^gjljjJl <jLaul3 <Aia 4"lK m .iaS 44ojLilU31 ■‘Uc.Ljll <■ <l'n^v>U 4jjaullj 

:djl ja cLi^j (0.05) jj£j (j^- ^ ‘A <^1 jj^j 4jjjj1 <^1 jj^ 

.B (_jil jja. J Y • 1 • Y LajJ (jjoj^aSl ^j-akll (jjj . ) 

• Y V ^1 jj*.j A ^ jc- ja j nK al l (j js'n^l l (joj . Y 

(Y Aj (Jj^. T ^Lj (jjoia-a]l < an^ill J A ^\*s <a (■ Vn«->11 (jjj . V 


, £A J ^Ijjll <jLuall (j-a 4-ajS ( _ s ic-l CljlSl J&3 4_luil.lui]l i—slik^aVl .\]» ^jlc- Lai 
:<jjj ( * i ^ ) 4-«J2 (J51 dilauaij . (jlaojl (jjjla-all (jjVn^ill (jjj 

Ij-a^. 4j.iL (jjjla-all (jjiu^all . ) 
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•(^ ^) ^ 1 J aJ (jjoia-all (■ Vu^illj 4j.iL t. Vi > .oil (jjj . Y 
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Y A 
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tiliuaSn 

1 Bohouth.6 

2 Salamoni 

3 Breiji 

4 Bohouth.4 

5 


Dice 4 -jjj j-laJl ■‘Ujoil.ludl (jJJ j jll 4 jLoq]1 ^j3 

123456789 10 11 12 

1 

0.12 1 
0.36 0.13 1 
0.17 0.32 0.23 1 
0.21 0.16 0.30 0.46 1 


Sueid 
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6 

Baladye_hamra 

0.10 

0.66 

0.10 

0.33 

0.23 

1 





7 

Douma.2 

0.14 

0.12 

0.23 

0.19 

0.26 

0.15 

1 




8 

Kandahari_ahmar 

0.31 

0.23 

0.22 

0.29 

0.16 

0.23 

0.24 

1 



9 

Florence_oror 

0.12 

0.36 

0.18 

0.28 

0.12 

0.35 

0.11 

0.27 

1 


10 

Sham.4 

0.15 

0.13 

0.15 

0.32 

0.22 

0.26 

0.18 

0.29 

0.24 

1 

11 

Sham. 8 

0.12 

0.25 

0.12 

0.29 

0.15 

0.23 

0.06 

0.16 

0.32 

0.22 1 

12 

Kandahari.abyad 

0.19 

0.17 

0.48 

0.11 

0.29 

0.22 

0.15 

0.17 

0.08 

0.24 0.21 1 


jjilxJ! JdVdt 

( _ s ^a 4jiiLl31 Lai t4jl~\ a <■ (jfc ojLc lg-La U'n<-i Y • (jlS tU&Uj lajj^a Y'V ^glc 4jaijj.laJt 4c. JAS-O 

'. dilc. j-aa-a 4*Jjt j_j-a s alb 4jl (Y V (_^aLiJl (_£.} jVi»ll (JjlVlll Jalaa. a! oJ jaJl 4ic j . 4_a 

j C 4fll£ <joijjAa]1 djtf^Lui CllLajJaJ ^Sj c<aj^3 4 a I ^ ^ L^° 4il^-a 4&JAAa1\ . ) 

. jSjSj ^gjl -\j/.'i (jLa <_£jaJ 4jJiL lIiV^Luij 4_ljl!l]l 4c ja-> a!1 ^ ^ j-il 

^ J CjIc jA 2 ua Caao 4..ia4 iVia>;->"i j :4ajlull 4c- JA-\ a11 .Y 

. JxJlj l.lia.J A 1 jl^la c " i A > >1 J ji J I^jVI 4c JA-S a! 1 dtaj • 
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. Y * 1 * Y Laj-i jAj (jjoia-a t c J^J LS^ -0 cJj*^ Laj ^ a J * II Ac- .nil ClraJj • 

Cj i ) i ) jlc. j 4 Y ^ I jl-la. ) ^Aj A 'i > aa. .a Igju^a. j Uc-Lj 1 jl^)Ja ) & Clxadaj IjUc- jp£VI ^^A j Ac. j<\-> all dial) • 

tV ^»Luj i) duj tH-5948 4 (jjj (jjC' dij^j tV 4 YIAYY' Lajj ® ^Luj tY* ^Lui 4 ^ Lajj 4^ 

4j.iL 4(_ ^ i_llj 4(_J j^u) j^A A ;1^> ^ jjk A ilia's ClLadaj :4jul^)]| 4c all Cird • 

• ^ ^ t. ** ^ **v ^ ^ 1 *< 4 n^. -A I 1 Q i ^ £ * \ A i J/N-N ^ # 

•(A ^ jc^a ‘<_s-daljj ) UJJ^ 1 " dyj^^A 3 j :4oJtal! APja^all .V 









Syrian Wheal varieties 
letraploids & Hexaploids - SSH Markers 



JakL* :(M) JLA1I 
LilluaVI <_j JjilxJl 

Ajj*j j AjftbjJI 

^laJI JLuaAj^l 4_i2j 

A£- j4-\<a AjjkSl i_illuaSl3 
i_illuaVt CP AdalutA 

A f*- ^ ^ ^ i\\\ 

Ajjkl lJUusVI J«a2 D 
LilluaVt (jc. 

gSl23 JXk 

j^U jl! 

1a Aic. t*n-\ (jx 

(jjc. jj J 4 _uj Jpjl Lgjl jJal j 

:J^\ jjkill j- 
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jl 44 j3jj jalS jjill 3cl Jill (j-a £ jj jl^LaJ Jalll <JS1 ^aJailLa ^Ijj 3l_l3 jl ^gi ^aJailLa JSjIu £3 ja <JS (jc AajUJI di>Lil3VI ^ jjJ . 1 
(jalallVl <-jUc. Jaa.jl US .bpl Y ^ ^ Jp- J jU ji I 4 U Jail! Jj' <jlS ULilll IV Xgwm 46 ,*ijUl (jc. UUa .(Xtaglgap ^jUl) 
Ujljj bp (_yU. J ‘bp If© (ja (_gUU?“^ (Jjlall (ja frlUjl c1l>U13V1 3*j Uj9 jg la'll ( bplV'V' J tfl) (Jl jlaVI Ij3 (jj» jlTlall 

dll jla (_jjll Ajiil j jll ClllaliUi.VI (jtj Jj-iSJ U IUj t<aa j j3all £31 jail (ja % £ V ja . >1 3^.j ^JlllVI ^ j jill ja ^jill l3A (jj . a3 jlaa <alall±a 
1/UUI (_£3 *jjV (_gjll AjLUVI dlcl jill jaaxj 3 ja-j £-a ^aialia jaUiaj 3jlaa JS jaj dial 33 jjItiII A JaC ^L£l aflll A \it n ^-ill 4c jaa-all (_j-lc. 

dtlVi dll jilall Cjj3a. (jc ■‘tajliJI <jjI j jll dlljjilJI i_ilcl (jl jaajlil ^glll j a j&Uall e3& Di RienZO et al., (1994) jd 3al .(jlUj jl 

• SSR 1 Aj jSall a jjS'Ull dll3^. jll 33c ^3 jUaaiill jl a3ljjJI jj jla (jc -dim a (JSdu 

(_gi US iblll Y“t ^iiljaJI jaa*j ^ diili ajoiS ULill diljaS dlliA (jl (jl tlgiii Ui3 ■‘Uuja. ^Iclja 3ja.j j 4^kjUll divLUVI jjUG . \ 
ja J a3ji. ja ajAlIaJI o3A .4joijj3aJI ^iiljaJI ja %£>Y j a > >» ^gllUVI ^ jjlll ja ^jill IU jgJa 33 j .D ^ajiiaJI (_glc gwml74 £3j-aJI 
(Schlotterer D. melanogaster £ jail jada tdai >'iKm j t (Di Rienzo et al.,1998) jUlYI IgU Uj AjaJI dilulSJI ja £-U j j3a jada 

.(Henderson and Petes, 1992) (Yeast) jlUull ^Jj etal., 1998) 


:(Loci) 4 jjIjj1I j^IjaII 

(jc ^JJj .^gjailal! J jUll ^-akll s — aU^al (_ja Ui^a £ H (■ jll Micro satellite C3l Jj3i j^i jja I Jj3i j-a V V UjI j3ll a3A jjajja ^.V Vi ml 
e3& . » ,1® <juijj3a!I ^Sl jUI (PIC)^ll J jll ^ jilll (J-aU-a JajojjSaj iUlill V,^V <^j|jll CliUoilVI 33c Jajoi j!U jlS .U1S Ualll Y OD Ull 
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ciAiliU a Ac. Jajoj jIaj t • , V a^jUII PIC A_o2j clulS C n-> Toakll ^gJc. Khlestkina et al., (2004) Igj <LIjoi Ci ja! a^jLLo a 
LS^ J _jll 'C 3^ cJ-aL*-a A-oj 3 dlxjj 1 * PfaSSad et al., (2000) a A^.j Lai Ljajl A^jL4-o j C(_£^U1 ^.ail 3> a 1 q n-*-» O £ (JjIaj Aic. lilij cl ,1 
^-akll (3-0 <■ <1 i > -->1 1 *0 (JjlVl Aic-j .V, £ (> AAC- Jo-oi jlaJ j c»,Vl ^cakll 3-0 Ui^a c O ^glc. l&lj^.l AjoiIjAII ^ 

AjIc. 1 ~il -■ -o'. Lo-o ( _gJc.l ciiXillVI 3 - aac. Ja-oi jIojj c * ,VY diiL ^gjljjll ^jill A-aii 3 I 3 ru Manifesto et al., (2001) <Jj 3 3-° 3d3^J^ 
LaAjc. lilij ) V,1 lIl/LJIVI 3'° 3’° -^ ajal * i"l^ t 5 jl 3 __yll (_)-olx»o A-oj 3 c. '* 1 1 30 a. c5,£ ^Lj AjluIj^II aib 

^jJc.1 (j jl^o t5 ic. Yifru et al., (2006) JW-oil lib 3 - 0 -^a -^c-ail 3 ^ lluoa-o lii-a 1 1 A * Chenyang et al.,(2006) 3-0 t . j 
jlj .AlAn.a C—aU-L^al A J Ula. Lujjjl Ul^a 1 YT (Jla, LoAjc .( ) Y ,) i'j di> L13V1 AA*J Jajoijxo ^gjc.1 (Jauuij ( » , 5 ° dt*L PIC A-oj 3 3'® 
VY <— SJj^ajJ ^_gi SSR dll^Au^® 3® T £ ^aAIJ dua, Ai$Jl <_gi Kapila et al.,( 2008) l$i& 3 A.il a^jLIo 

- * ,° A pic ii-*-® j 1 , Y 1 lIlCiUVI aac. Jojui jlo 3 I 3 }i 5 j 3 A.il 3 ® 
0 ^gjl 3 jll ^ jjil (J-oljt-o A^ooS 3 jjLoj Ajj j jA-all £jjl j-all qC. A^jlill dL/lilVl A Ac (3^^° * ,11 cltxjj Ajjj*-® l-il f\j)\ AS^kc. I'lhj LoS 

^=u fl (jii*Jl ^ j 0.73 -LUjjVl JxU-o A-oJ Cail j] Roussel et al., (2004) j Huang et al., (2002) o^a- j U1 AjLIo lib j c^Sl j-all 
3 ^^ ij-all 3 AJ ^ a ' cJ>-^»^l-oll PIC A^oaa j cliiLilWl a Ac. Ja-oi jlo yu JaLujl Aailc. Ajl Prasad et al., (2000) 

:Null allele SjAlia 

ojaJa (Devos et al., 1995; Plaschke et al., 1995) ^-oil ^gi SSR 3^3° ^' l 'Al >> i l Aic. 1 nun Ajuli ajAUall aib 

(_£A jj jjK joill cJuilunll Aic-Lia-o ^Ac. ^liLj ^»LaalVl AuLoC. ^LojI ^AxJ ^Ajj La-o Microsatellite J Ajaj^oll AjaUII ^»Laall l j\£^a 
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4 -33 1 (j-aj^a (Deletion) <• 33 1 ^ ji 3'° ojiL dij-ia. jA ajAllall a3 Jj- 3 (jl ^ jaLcJl (j-«j .PCR i_33 <J!)3 3'® (motif) jjSIaII 

• l$J 4.3^31 41331 j SSR ( _ s ic- 4j j 3 a \\ 4jxju 31 
:SjJI31 d£l3Vlj uaaail JjAWI a jAlla 

^^31 Jl31 3-® % VI AauUJ IjgJa (%° (3-« cJal 1 Aglna'i) j311j ^ x^aj^aaJlil L133JV1 ji 3^ (^ °) (JjA?-^ ^>g-laJ 

4jui»j ^liujl 3 ] •%VX dutL ij ^jjjVI 3 ^ *• ° * * 1 — iu-ajj Aic. Roder et al.,( 2002) o-^-j 3 4^33 4_ui»j 4 c1l/3I>U 


•Roussel et al., (2004) ^3 3 j^^l 3' 0J “‘ a ■'J 1 ? - j - ®^ <3^1 jjll ^ j31 33 j 3 a3ia l^la <J«u 3/13V1 3'® ^ jjJ! 1 ^a 

SSR di3Li 3 ® a-3 j <33 ^1331 3 ° j31 jl 3 ^^ jjg hj 3- _jix_a] 1 j 31 jlll <3>tii.l jl Heterozygosity a3*>3> ^ j^-j -13 j] 

31 ^.jj • Xgwm 46 ^gjl jjll ^s^aII 3 Cu ^ a (®>® ^ A) l^J <1 jl jSj ^glc-li 3jgJa ^aj <3j j31 £<il jaII 33 = 3 a 31jj U£ja 1 V ^ 

r 4 ! 4331 di>Lil3V! 3 ® 4 ,'j‘ ij j»3 = ^^ 3 "® ls-^Wj *3^1-31 a.AgJ 4^3 i _ s ic-lj 33 js "l di j^j 3 “>^ ®11 <■ 3 .oil 

ajAUall bIa i"i,hj 3a 4 jc.Lj11 ^IasVI 3 ®*^* 31 . ^>a3 (_£jIa 3 c^giaj^j c^gj jaLoi 4jjoi1j31 4j3a 11 (■ iln^-iVl 311 ^gi 4 jL .t)3]l 
313 Iajjj •C5 JL ^ 3 ^4? t(^>Aaj 4<_£.i3) <_£j3a. cB ^gjljj^. 4 j3a11 <333^1 331 ^ 4juj i \ CLu j ^»1 3“’^' a ^ *• <U^>11 l^J 4jjojj 
.^Sj'i'SjaII JaliJl 3 ^ ^3- j^- jl J (Seed Set) jj 221 a jS.iaII (_31^>a 31 «-31 e^jiU jl ^gJaliJl jit! 11 3 ^ ^33 idij^aJ 

(Polymorphism) 3 j331 <j jIaa ^3 jl jaa 3 ^ 31^1^1 j3Vl ja! jiall 3 a (Strand slippage) <3^311 3 ^ 3 ' Sja3 j3*j 
.(L evinson and Gutman 1987; Tautz and Schloterer 1994)3331 3 A jj 31 33 j31 3 j Microsatellite 3 Ada 

3 c. <] j3a 31 ^ Microsatellite <iLia 3 Ada (Unequal crossover) ^ j3ua11 jjc. jjj*J 1 a ja3 3L Wolff et al,. (1991) 

. t"il !jl jlll 3a 331 4.1x31 a 3 di j^a. 
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j-cJI jx %i « di*L Heterozygosity jt ^til jlll JlLL ^.ic jx <Jlc. AjuxS j j^.j A-uilj-ill a 1 a ^LLu di^Jal j21 

(Ji-a Jj jil .^-akll <— aljj^al JxjJa d ll jjl nil Jx (Jlc (J Jixox Jc (■ LaSH Lgj J jj jxll A x hi V 1 Jx SSR yjjJi (Ja-aj Lax 4 Ajx j j-ixll 

<jj! jjll djliLlikJl <^11 Heterozygosity Jx (jiGjxll <j JLxxll j ja. j ^ Jc. j Ldai AadiiSl 0 2a Jl Khlestkina et al., (2004) 
a jlaj ^»Ax3 tj\ teJ Li^a JS3 j j2j © di*L jj2j Ac jaax jx DNA 0 uaLLdlJ (jc. a^jUII (Heterogeneity) 

: Motif jjSlal! ^ du jxl£ jxDl (J xxiuui l 

Jx ^)jSl Ijjx. JlijjjlSjxill SSR dllx~\ LalS Ajl ^j-akll <_fiLLxal 4, JJ (_gi SSR AjlSj dUxJcl Jill dlLuil jJlll (JX»J jJjxJ 

a jjSlall dil.ia. J1 jsjx. (jjjLa LojLxjI JaLG jl asLIc tilliA jl (jl 4 ^>jS 1 dJLjUVl jjc jx 0 jU11 jIS LalS (Repeat unit) ejjSlxlt djl.ia, jll 
dujJ aJ J j Bell and Ecker, (1994); Yang et al., (1994) LdJ dllLl jli jS j .A^lill d£Llfrl ©©c juL j SSR _S Ailjxll 

jjlS jdll lIl^LoiLouII (jxa*j (jl ULa.1 -laa.jl 4 n AjlLaJI lHuilj.} Jxda jjiadj ^1 Aadiill o2a . jjYI J Arabidopsis diLu 4 Luxa jll 
Lu^jI A ^ 1 * 1 * 1 1 1 a2k dl©Sb J .l/LUll £(JiiVl jljiull ^aij djl2 (CT)i 9 diLcI Laiu © dJLllVl Jx l©©c dilacl A3 (CT )46 (J2x ajjSlxll 
. jj » . Li 1I ^gJc aLLoi AjJj© jS231 ^gij] (jjlxUJl jjj JaLujI AiC>lc ©ax ^3 ^231 Domini et al., (1998) l)^ jx 
t> c>' (_£ jj lubQ jjc <■ 1LS1 I ^Jc a jjall 41 (jlS (Composite SSR motifs) 4 _jS jxll l_jj£ J ill djli SSR jl .1 *.j <^1 j^ll a 2 a ^ 
•Bachtrog et al., (1999) a^jLa ^ JjLLox 12a j £ JjAaJl) (Simple SSR motifs) -Lu^ull ^_jjS J ill djl2 SSR — j <1 jlix t d>Luliill 

.Vjla jilSJl j AjSjxII SSR © Slippage ajkUa ciij-ia. J^tx jjSl dl32 ©j*j Lajjj 
:A^.Jlla cl iU3l dJL ^>jc aJjA^. dil>Llll AjIxc di^joia jil 

(Tachida and Lizuka, 1992) Replication slippage . 1 
Harding et al.(, 1992) (jjLouxll jjc jjj* 11 aj^LL .Y 
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.(Kuhlman et al., 2008) .Genetic recombination S.ipa. jj d ibUA di .T 




(jc. l ^JiliLa (jc. B 4j» n A' Ac. jaooaJI ^^ic. jaII £ji\ jaII jc. Aic. Ajja) jJiJl oLa ^uLu dljgJal 

(Roder et al., ^c. jA j Igoa jfLaj sju^c- <LLui diLuilj^ £a Jjal jjj Leo j tD j A (j jm j > Al jasAI 

(jL ^LilLLU Ua 1998; Huang et al., 2002; Hao et al., 2006 You et al., 2004; Alamerew et al., 2004; khlestkina et al., 2004) 
AjaHaII LjoLLiIa (_ja Micro satelitte 4 > A j DNA dijl j£j jA 'i jjii£ ^ jL<uj ^ L jiiSI B <ji_aAl Ac ja^AI 4juA 1 dA-Ju^At 
(J IjjgAl Stephenson et al., (1998);Roder et al.,(1998); Cuadrado and Schwarzacher (1998) jl jSLIL jja?. .D j A jii& ja?A3 
A 4j*juA1 Ac j a^> a 11 4 j^- ja]I ^ jAl jILoia j A A j| jjaSj .A J AjjISa SSR J ( _gje- j“* D j B jjm n Al jiie. j a^> a 11 

(Domestication and agronomic <ijc j* 4jc. 1 jj CoILa> Ajjjj jc. a ! jjoAl AaS!' dlLAl CjIj jja ^al ja j! tdilL jja LS i c l$jl jjAj 

.trait) 


Huang et jja 3 ja j . clrAl ILa jA>>» <ja j j.A 1 ^al jAl JLLk. jA c*~ 4 jx n Al aLLu A jIA ^jjljjll ^ jlil] <ao 3 JaL £ ^^je-uAl jA 
(J^aaII jAj >^jA 1 <luij (j A A jV CIjA 4jjC.ja 4 n» a dllAa Ja^j CIiIjjjaJ i - il VnVl j 4_ujpll t"il j\ a» \ A -s j"i 'iS ejAllall sLa al., (2002) 
jl Jlaj i_§ jA 4_ii,lj jA .(Conserved) 4io*jJa jjAJAI IgouLllj AjjIj A » j j J-» Clil j c *~ il J » n Al jA 4ju1j11 Ac. ja-> a! 1 4jnS jail 4_A1 jl 
4IAA1 jA o_i jalL jUL ( gwm.4 , gwml60, gwm513, gwm.192 ) ^Aj nA I ^^Jc. AjaalJ I ^I ^aII Ac y^ ^ jj*i>A 

^-a ^Llill oLa jlj j n A ' (jJali# ^Lu <j jUa lc.jjij l$i ojjj*A <LL1 a ^ j gwm.4 j gwm513 Aa j Centromere jAl 
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£ it n .oil joaj Laiu ile- (J5V1 J& ) u.-ill (jl lA 'jj^' You et al., (2004) £-a < — ailiJj j Huang et al., (2002) a4a. j La 

.£• jjall (ja Jam j!La (_£ jiuiaJ 

‘.(jl jiixll JjlVlll 

a4a.jLa £-a 4iliaa -4 -njTiII a4& j . Ljjljj <j-o j j4ail 4. qln.*-iVl £-iaa. (j^La LslS (jl£ ^Llll Y £° 44*J1 (jl 4joi1j431 a4& £tjLu dmj 

4j1 j3 ajaui £-a 4jjj j4all j’cakll 4. qln.nl jjJjLa Jj-aoll 4oLaC- LLlM Y a • ~Y • * 4ja.j a jj jjJa ^ jfisl (_£4]1j Zhang et al., (2002) 
^UaU CjLLIII Y * o J) jlLl 4a9 Al khanjari et al., (2007) Lai .4juijj4aJ1 4 q l. n„a Vl jyj 4jj1jj11 dili£)l*Jl 4jj1 jj 

1x3 ja VT (jc. i."i-nVi ^Ulll 00 • You et al., (2004) 4k- 44xJl 1L& ^iujl (jja. .^gjlaxJl £j-akll ^jic. lAl^a.1 4uilj4 Igjli A, x>g, x>\Lj 

• SSR t> 

(_£4lj 44 jj j j4all 4_1C.L^>31 1 alknVl (joJ j ^11 4jl-uult (_}iiLail ^jic. 4.mall Jj^aall <jLaC. ^ Y V will )(_g4j'q'i» 11 (J)Will JsJoa. a ^-lal 4al 

4jjjoi Clla.j4l 43 4ola_aJl 4. qlnnVI (jl iia.LL ^)Ha9 . ja-Vl Ig > >-»» il d]l»l n"nnVl (jaaxj 4 ja. j £a 4^1 jj]1 1 g L A V lx_u 4)51 V- ^ lga.1 j4^ 
(_>*alaJl 4 jVl»ll £a ^j4l (_£4ll C (_jjljja. ^l^all 4 a nnll 14& (Jiiuia ^)a.I 4 jlk. ^ 4*nn-\oll i— ilL-aaVl dul 1 an; 4 4a.l j 4 j=Lk- ^ 
1 g uiaj ilJaa _jlj .A )1^> .all 4. ‘qlnn^L (jnl-sll 4 j'q'i»ll £a ^^)4! (_£4ll ) ) Cli _jaj (jjaia-all <■ ‘q'nnllj 4 4ima. all 4. qlnnVlj 

j)-a 0 J ja (jx (JSjoO (_$4ll ^1211 4 jajaJl Cliaj ^j-aka 1 ql"A a ^j_ia jll jjlS 1-aiu . JjVl 4 jVl» 11 l" laJ ^j-ajJa 4114 j ^ Y A(JSjoJ1^ <Jjoi14joJ 1 < al 'i . sY'] \ 

Laj3 (^Ijjll <j12u! 1 j l_j jlajll (jx 4a. j4 4 3 a. j ^^Ic. (J4 j La-a 4jla-allj 4iuia-all 4 jjoi1 4joj]1 (■ 

(_gja. ^1 jjll jyLull (j-a ^joiIj (_g jnaa (jc. i — fljJoSJl ^ Micro Satellite Ajlij aj43j a«.U£ ^ i4Tl (_g4 jq'n>l l (Jjlaall 4 ~‘l l In In 4 ^ J))la. jj-a 
CI 1 I 4 dilc. j-aa^a 4jjA 4j4aj ^Ic. j-all 14A a^)43 (. <1 iXnal j^aJ LaS t<ac-lj^)]l j 4jjui!4joJ1 4. qln^iVl jpi Lul j j 4j jliLall 4 ql'u^iYl qa.s-i 
(jiilllj A ^gjl jjaj 4 jjjj 1 ^gjljja. (jjiaVl jjiil^Aj^Jl (joJ (_gja. (Jj^aall 1 l^aa (jl £ <Lal. A*lml (jl 4a. j4l ‘(^Ijjll 4 jLou 11 j)-a A ql'A a i_Uiij 
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V jlLaj (dlai-a l ^I-nnl Lad (jd SSR dll^jjar^a (_^a Lumj <Jjla CC& ^l.vVhul (jl ^glc. <Jcj La-a . %A » 1 ag nj AjLouII Aid Cllali 

.Auijj.Xall (— aljjL-aVI (JJJ ^gjl J jll AlLoull j_J j*i>a<a (jc. 

Jj-aS Ajjldaj Cal j LUC. ^ i _j-ajJa Aijji Aiuil.idl j Ai&lj^ll t olwdsf' (_£.H1 j ( Y 5 cJ^ 1 '' 1 ")^' ^ (JilalB ^»l*Jl UU-v d j» 14 j 

1 <ai;^> Alamerew et al., (2004) oCaj La) <jL1us 11aj 1 i.a Ld ^j! i— id jlll ^glc. «.lij (jdL^aiia (jilc. .a qa*.si ^LaSVt ^c. _^j 

IAjjCj CllajCl ^glllj t X 5 LaCCC- ^Jldlj AlfcLjll t. jljj^aVI AiL (jc. Alidia <C.j-a^-a ^gi W5 lACCfc ^JLJlj Ald-ldl <■ jlit^aVl CllLiaijl 

IClAxj Idd (jj^J C3 SSR dlljjaij^a (j<a Lluij 1/llls 1CC& (jl ^IVnmVl t.*~ 4 j)-i» d alA jps j .^gljVl (jc- <laluia <C. j-a^-a ^ ja jJa 

(jx Ida^s Un<o Y £ (Jilaal SSR ^ A'nl 1 .an-. Wei et al., (2005) Jj3 (j-a <gaLLa 0 jlaj Cilia. uij .Auijj.laJl .il^aYl (jliLa jjjdll 

.Fusarium head blight JjjIII j»jlidl ^t-aall 

‘ A *. ,,-v d i A iW i al 

clS^JIj £jL-allj 1 > aliall Aajlia <daj ^-alil ‘At? 1 _$1 jd"ll t"ll Ad jdl £-a clga <il*adl Cll Ad jdl j <1*11 ^lijjl 4 A .o jm’i 

.<jjjjoi ^gi Aujall ^--al^J <— slCAl ^Al (ja 4(jlal^aVlj 

ojjCj 11a (juS* ‘il CSj tAima .all (■ <l'nd^ll A^jlLa Ailadl (■ tlnd^l ^gi CLl/IiUVI jpi ^)dl CCc- C jaj laallLi (Y (JjCall oC j*1Lj 

Ca. ^glc. <Jjoi1Cjo11j AjC-Lj ^)11 s al 'i > 1 (jxjCa dll j <jjata-all <La <jla-all d al n^iVl ^k ^glc.1 (jd (_jlll ^glil j ^jll ^ ^lill Jal*^i Jajojjlla ^glc. 

(_§ jlmna (^glc- ^)laill dc. dllj 1 sVi-S <a l^aS ^jCajll (jl£ ClVdll (jd*J ^gi Ail V] .YOU et al.,(2004) i^kj Lai <gjLula AaJlill olA .^1 jjoi 
oCjaj^ CllLLilll 1 Jj^al (Y c r c Y £ » t234) CliLldll V 1 ^jj j-a (jc- 'i jLc. jA (_jlll Xtaglgap ^ j-all dll JlLa ^gjl j^ll jdl 

i al i > sFj 1 jjxjCa laajl dl t(jd»ll ^glc. j .Aajljll ^gjj jdl ^ ^lill AajS ^gi ^Caliall ^_udlll 11 a (jc. ^Clj j <JC.L^)11 Alla-all > al i > sFj 1 j-<uCa 
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(231, 243) 4jla. a\\ l (j^LiUi .153 dua. A \ y aa. a\\ ^ 1 ^ ) > ^a2 4_jla. a\\ <■ i\'u^\ ^ ° (jx jl J jl d di5 UHVl (jl 

.(r.) (253, 262, 265) Sd^ a £& ^ 

l— (jojLo Lagds (j£ 4j jlLa dc. liUij jjJI ^ jlill (Jxlxx -dca3 j d^LAWI AAC. (jjjLa dlla5l*Jl (jx (JlfLuil a Ac. liJliA i^Ac. (JfLd 

Igj j_j-a jiiSI < 0 C- ^3 dV d: j dll^yij J 11 a ^jj-oSJ j_jl jjfLaJ j .4_uijjddl 4jji j £ji\ j^all Ay* (J£ (_£ j*lm<a ^Jc. lillij -A n.i~-> .all j 4ll--> <\li 

(jxda dL/LillVI dll* ;<aVl (jlj LttS . 4jj t"ll a-Llil ^jl J ^11 (_£ j*1-> .all ( _gle- dll^Ja 4_lil^jll 4ju£jp]l Aua lillij 4_1 a£ dll^jjij 

.4_ujj]| 1 “ 3 / ' ( ~ L £-4jl 4 nn-\. .all C-fildaVI ed.ia. dL/loOl (Jladj j ‘ 4jd all i ol "'. dsfl Aya d5L}i]l Jm] 4 -v j"i ’i Qc, ayilC. ^A A^.1 £3 lj-41 

tA ‘mi's <41 (—fildaVI (3-° ^-dS 33 ) &X , \ i £ LaAj 4_da-a]l (—fildaVI (j-«da J J^J gWYYl 120 £3 ^<41 jl 

dljUc. (Jgj^la (jc- 1 <\g j»h 5 Id] 4 jKo1I (. *\ ') > s->l 1 (J< u>» IjjfL (j5Ll]VI (jl-^Aj °A , \ & 1 LaAj (jj.li.ia. jjLlll -'j?- J 

.4jjjjJt 


(j<u>i aJ ja. j-a dul£ dtlllll a Ac. AM j du^. gWW.408 j-«Jl 

‘ “ <' 3 * r - 4 'nn-\. ^'1 l_sLda5U 4jldat aJ ) AX' jA j (J2JV <- 


di5LUVI 4£^p>- diitjJi dc. jg Inj AJLaJI oiA (jc. jdl (Jll<i 
i. L>°J • ^ 4 ^ ls&J 'dl^-all i— aLdaVI 



227 


. J 4jjallAuJl t ol'n^Nf'j 4iW ^11 l oln^Nfl /j ^ (jC- 4 -v"ll ’ill 4 ' Clll j.jiull ‘-(T * 

k^U uJ) LiU^aVI VWJ 


fHI 

OSLlftM 

AowuLoIt 

JJC 

lasu&i 

AjUUI 

CiUUc 

Sj o'Ufrl 

ijLLaVl (>» 

Ua-dt 

OiU&l 

AjjjjI) jjC 

£4>-»S 

AjsUI a3^h\ 

CXAaS. J*j 


cojh i 

f Ml 

c&jh) 

tC. 

6 

4 

0 

105, 137,141, 
143, 177, 181, 

139,145,157,175 

xgwm 18 

175,179,181 

177,183,189 

0 

3 

0 

4 

5 

129,143, 

163 

135,151,157,1 

71 

137, 159, 161, 
173, 177, 

xgwm 46 

155, 159, 
167, 169, 
171, 177, 
179 

157, 161, 
163, 165, 
173 

0 

5 

0 

1 

1 

86,88 

84 

82 

xgwm 67 

0 

84, 86 

0 

2 

0 

3 

2 

130,138 

146,154,160 

120,150 

xgwm 120 

130, 156 

144, 153 

158, 

166 

2 

2 

2 

2 

177 

145,171 

179,193 

xgwm 408 

147, 151, 

181 

149, 175, 
177 

183 

3 

1 

2 

2 

146 

142,144 

140,150 

xgwm 513 

140, 142, 
144, 146 

0 

0 

0 

0 

2 

2 

124,130, 

136 

122,126 

120,128 

xgwm 566 

122, 128 

126 

120 

> 

1 

2 

■ 

161,163 

137,159 

155 

xgwm 577 

null, 151 

121, 127, 
141, 159, 
163, 187, 
195, 201 

143, 

153, 

165, 

207 

8 

4 
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3 

1 

139,143, 

175 

135,137,141 

155 

xgwm 619 

143, 145, 

153 

135, 137, 
141, 147, 
149, 151 

159 

6 

1 

2 

1 

124 

118,144 

134 

xgwm 680 

122,134 

124,126,132 

0 

3 

0 

2 

3 

213,237, 

240 

231,243 

153,262,265 

xtaglgap 

null, 222, 
247 

134, 240, 
253 

0 

3 

0 

0 

0 

246 

0 

0 

xgwm 4 

246 

0 

0 

0 

0 

3 

1 

123 

101,119,121 

107 

xgwm 95 

107, 119, 

121 

109, 123, 
125, 127 

0 

4 

0 

2 

2 

162,168, 
172, 174, 
178, 204 

166, 182 

180, 184 

xgwml60 

180, 182 

178, 188, 
190, 206, 
208 


5 

0 

1 

* 

129, 135, 
139 

141 

137 

xgwm 192 

135 

129, 137 

0 

2 

0 

3 

1 

115, 121, 
123 

117, 119, 127 

125 

xgwm 357 

109, 111, 

113 

115 


1 

0 

3 

■ 

147, 155 

141, 145, 167 

125 

xgwm 459 

115, 131, 

133 

119, 135, 
147, 151, 
153 

155 

5 

1 

0 

0 

145, 147, 
149 

0 

0 

xgwm 614 

131, 149 

151, 159 

153 

2 

1 

1 

0 

190, 198, 
200 

196 

0 

xgwm 631 

190 

0 

0 

0 

0 

1 

2 

157, 193, 
207 

153 

167, 205, 

xgwm 698 

155, 157 

167, 189, 
193 

195, 

201 

3 

2 

1 

2 

146, 158, 
202 

130 

142, 156 

xgwm 720 

126, 128, 
130 

132, 142, 
152 

146 

3 

1 

0 

1 

74, 82 

0 

76 

xgwm 3 



135, 137, 
149 


133 


xgwm 111 
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3 2 225 199 ’ 209, 215 145, 205 ’ 

xgwm 1 74 


0 1 205 ’ 207 ’ 0 197 

u i 211,213 U ly/ 

xgwm 190 


0 0 119 0 0 

xgwm 232 

2 1 163 175,213 195 

xgwm 261 

2 1 139, 149 141, 143 135 

xgwm 325 

3 2 188 174, 180, 186 170, 176 

2 2 null 226, 242 216, 246 

1 0 108, 110 106 0 

4 1 131, 137 127 ’ ' 29 ’ 139 ’ 151 

xgwm 337 

xgwm 349 

xgwm 458 

xgwm 539 




< 1 *J 1 4iLjaJ cAjjjpll 0 x 1 ^)J oAVs x > aljj-al ^l^aJLoil (jj 

a 2 gJ Clol ^gjll (. - jUuiVI ^a! (jx ^^A t4 i-ij-. xll AjjjJI 0 x ^Jflbllj i j_ual ^}xV 1 4-a jlLa j 
aJA (jxjJa £fll jxll (jxa*J 3laxS .<Waxl! j 4jKxll <■ <l'n^>Vl (joj ■‘ULllVl dila5lii.Vl 

<.A iin-s xll i— allk-aVl (jx c^LUVl (_pa*j] l^aa j^Jal Xgwml8 £3 jxllS 4_>xl ^.21 

a Jl^. jlx 0 a A 7 >J*Vlll a^A Jjsl JJJ J 4 <j 1 3 0J jxll aJuJl 2 >. C1l)Li 11V 0JJ c21_A (jl£ CliS _^]1 

.Khlestkina et al., (2004) 


2DS j^^JUxxall ^1 jill (_jx A t liqll 00 -LaJJ^xll gW17i261 jxll 4_uil J.21 

4ix*= (jc. J j l)nixl l j Ppd-Dl ClijjxJl j Rht8 <jx jill <■ CxIj j jxJl ^c. 4jj1->x11 

•Korzun at al., (1998)& Worland et al., (1998) « j£jL. m.ai jl^jll J 2LUluNI 

<, a jl~\ xll <— alix-aVl (3^ 175, 213 (JaLH^U jssj ^ IT 1 j&j ajl_iui jl Lo£ 

■Vn^xll u>li^3U 195 JJ&U JUJj 

a jjillL ^g-ojoilx ajpij 0xkll <■ <l'n^>V 4-ojill <■ diljjjxll 3] L&xJ 

IxS ^Ijjll ^ jjjll AjjjjaJl <a.Lxxll a^L j Jl (Green revolution) c-l^a^Jl 

•Orford et al., (2006). 


0 xall 3 -® AjjiUiLa t. <1 'l > .-»' (jjjlx Jixaflll 35xxll ( 3 ° ^ aAA mil 0jlx31 3 -® 0 *Tn»nj 
(■ <1 ~i > .-»' L-ll^xjV SSR Clil jjx jx qa (JJs JLIC. ^>1 . ~'i-~»"i l .ilj <ill j j iA )» jj^all A » n.-»il A alia, x 
Jjx jx (jl Ljajl (j^J -W^® *• t. Uni^J <JJ j 21 0 x 1 j<u>i Igll-sJj l1iV5Luij 

3 -o Ailikxll Uta-V! 4 jjA 3 j. n i-\"i 1 4 JUij 4 jij jjx Ajlij 3 c. a jlxc. jA Micro satellite 

jixx 3 & (■ <mi 811 4jlaoll e^A CllC-UaLoil 3il .^jijll 0l4j) 0 x!^)j 3 xxb I^xG-s’imiI 3 ixxll 
. <jx j^Jlxll ( aLjx-aVl 3 x-Ja 4 jxj_j^x11 1 " A Ijl /'ll 3 X 0 j^jx 





^Jl*JI ^.Ipill aPjl jiall <Li.LaJI PjjJ <Jjj^aLa-all ^Ijj] £ij cs^ *■ . 2Ja]l aPbj (j] 

a jii jp£l 4 jjj£]| ^ aPjPa. (_3^)Ja j (JjL-uj ^Je. pLcoC-VI J dlaj]l (_£jj^}jda]| (jx (_Jx^. 

. A 181 > ,21SJI jj jUI (jx 4jll*i j 

DNA markers jl <-iii j^JI dl jd jxJI dl_mi ^»|padml ^^Jc. SpjPaJI jj jUI a pa pdixi 
dil jdj*]l (jUa.VI 4ial jla PajoiLoil < 2 j jlaS (Ganal and Roder, 2007) 

(jAda (Hailu and Merker, 2008) 4_uLa£ jjJI j (Naserian et al., 2007) 4pa. jJ jajjJI 
Ijj j-a ^j| j jJI ^ ^lill j-adad ^pll j ^jVI a j Its 11 (j<a c-l-iLl dllPj t4pjjp]| ^oal 

<la.^a]| t_fiLdaVI PLoic.1 d (j-aj iAplidall dV I j*-j V I 4-uiljPj t ll-sl'iVI j (jj-sgllb 
(jjjaiad <JLa~a (_s^ JPJ^ L&dj Idodl PS dldapll aPA (jl (j- « ^C-^)JI LS^J • ‘Spifrjit 

aPA (jl V] t4_ia. jl j3j 3 -all dll q > ^»l j-allS iA* nJ A 181 i .u)lfL]' (j^Jall ^Ic. dia jiij diLull 
4jpljjll a jodpll (Jc-lij] 4pjlgjll A -sjnll ^^A j c^^all (_^LuiVI ^$2 I g '10 ^^jc-V ajai-VI 
^1,1-s'hnli 4q|"i-s<ill Jj>^l^<\ll J dtilf2l pjjj^a JJ (jl .4 kij-s <ill <li2l £»a dll dll l g < sV~i ( ^\\ 


r 


Clil ^3 j31 dCdL ^Cioj <J-a£-a (■ 1 (jc. a^LlC- _jA <3 j 3?J1 dl ^)3 j31 

dldll t aii ** ^ ^ , * 3^4-1 q q<qjj31 v, 3 ^ ^ L II i 'A ^ , 1 i /\ l_^j Aj^aI -^11 


alA ^gi I^jjIa^. j l g"niUa (j^>Ul a 1 a 43311 31 .(Manifesto et al., 2001) a jfLus jaj 
3 Jjl23 <4>131 CjSxll ^ Jl jlxa j Jj3 JfLd l^_ald2dl iLpjl ^gJl ^_£ll La-a 4 J3_31 
Ia^jc. ^-a <sal j3« jl ‘(White et al., 2008) c^>i3s JfLd La) 4^111 j 3 ^ j ^11 ^ jxA\ dLuil^p 
iii. <— sca 3 -da (Pagnotta et al., 2005; Liu et al., 2006; Roy et al., 2004) 
_jA j_^Lll ^a31 1 g“i.a3.a LS^J (_3j i. ■— »1 -> .all 3"® -idJ ^l3Vl alLjj 4 ^gll J _jll 3j JA *®^ 

.<3^)31 alA ^^jjJaj-a 

jg. a 4 <jjjjoi <j » «l »> i Vl <311*J1 Jjj-aLa-31 ^»a 1 dl ( TriticUffl L.) £j-a31 j >-U*J 
-d.L-iAJ 3 ^ 3jA« £,V ^gJl ^2*. Y • • © ^lx- A -nIVi) Jj-aj j_^L]l j i « U^)]' <ill 

4ac.lj3ll 431 .^yi <c- j<\-><\11) — A/ 3 L Y , £ © Y <]& j — a 3j 3- ^,5»£ ^■jdl'® 


.(Y . .1 tSjjiJl 

^a3 dLdal Jal n*imV i_lLluiVl J ^ilj31 ^a! 3'® (Jj ‘ 31 llgJ aljl j3®ll 4 aIaJI ^)3*J 
^-akll jlL^xaj ^gjl jjJl ^ ^IlSl ^jj3j Idj La (Jjl 4jlo»ll 3 l3jj ‘<3al3a j ^lliVl <23- 
<3133 j lg3a 4 iml ull jLua-V l.\ig a ") 1 g ~ij; LaaS < 31 jj 31 < 3 ja 31 3dJj <2lda31 <jj 1 jj 31 


. 0 -aL^)Jl 11 a 3 ® L ° L ‘ . 1 >>i*s } A qll< 31 4 jj 3 ^ 03 jjj 3 *‘>» 
^djjlj £j-ak]l 3 Ada ^Ijjll ^ jjjll 3 s - ‘-33231 ld 2 a < 3 jjaJl dl^juij^dl ^LViml j 3 *J 
(Soleimani et al., (narrow genetic base) <3d31 <31 jjll adl21 cl ill ^ jL\ J j » ^ 1 -> ^ 
(Devos and Gale 1992; RAPDs <3ai ^5 RFLPs <33 dl j3y31 o!a ^a! j .2002) 

(Plashke et al., SSR <33 j (Law et al., 2004) AFLPs <33 j ‘ Khan et al. 2005) 
1995; Domini et al., 1998; Stachel et al., 2000; Roder et al., 2002; Alamerew et al., 

.2004; Landjeva et al., 2006) 

4— a3f3! ^Jc. Igjj3 :l$3a J-al JC. ale- ^glc. (_$j3l 3 j 1 43*-a <33 jl43J jLw 


l^3ajg j-a <4^. jl 4(_)iijjJull 4** i\ j'lll <1 *Jj- 31 <C- j-ta-all lg"nLi»"l (_jla ‘^Ijjll 3^4^ Cf' 
dilac.1 3 RF LP s <33 3 I d.j 3a .<joi jji31 (Populations) 431 » 3a. 31 1 jdl j 

3 a <*3^a <Jj 3 <jj£ ^-a31 IgqjjLilj jjll 3^4^ L>° (_4331a jLawi 

^ RAPDs <33 SdlaS (j3li3jl 33 L3 ‘(Repetitive DNA) ajjSlall DNA ^JaS 



i 


tj * i ^Ja3 <ic-Ljaa ^gle. dllj^Llll e^)Ja] lillij ^aflll (jjliiH (j^ *• L : iiSl' 

.(Devos and Gale, 1992) (non-homologous sequences) <$jL2ua jjc. DNA 

< 2 j j-. ill <al*Jl -LL^JI i_st.iAl ^aI (ja 4ajLrd!>Ul j I clil I 

^ jjjll (_£ j'nna (J CllLa jLtall (_ya«J _j3 jj j n » J 4^)UaVI I^A (jaaiaj .4ac.l^)_)ll 4_iai*Jl 
<_S jloudl ^-k. Dissimilarity e_£>tikVI j Similarity 4 jL2u31) <jjI aJ jail j jjll 
(illij Ajjjpll 0 al^)j qa.^i (Jj 7 >gM' t"ll j\xv» \ <a 4 >Lall ^LVl ^ t-liLa 

eJA (ja <■ Ogll l. nm^j 

4jjJa J 4 ag a ^gA <o]LLa]l <jjl j jll j^jlall <laLuj j 4lal£ja 4 ju1jj 4jjA «.Lauj ■‘UlaC. (jj 

jjll (ja (j£a1 La £jail j i_£JLa ^GVLul ^ic. .laJxjj . <Jjl J _jl) (j^plx-aa ^gjc. hlq-sll 

aJA JLa (jl LaJj . 4jSn .iLL5i3l 4jt jjll ^ jlc. j -4 d'A all 4_Lj jaJI Lia. ji jxJl ^ jlc. (jc. 4 <j : n'iall 
(jlS til (_g jpuial l (_gic. La Ic. jj 4ljla dlLa jltall 

(ja A in j-Jl j <JjIoa£ JJfSI j A l-i j] ijSjJ-aJI dlljaujall ^AaOjull jA • l_fll Afel 

:<J=j 

^gjailall J (_£^}la31 ^ailll 4_ul jjll j^Ul (ja <C. ja-N a l liL^ajj (. } 

# k i \ i L ** t l *4 A ^\1 k i c~- 

. Igalc- ‘LojjjAall (— allk^VI (ja <_]£! 4 jjA ^LLuj . Y 

. \CL \ 0^ \ L“o l Af. l \j^ 4 qV'i-n. z\\ 1 L ** \ \ \ \ Q**t \ i A t \1 9 A A Q a .V 


. A_JUA,j-aJI A»uj 1 jAll 


?r aill jjJl ^ jUll l^JLLi. (ja q . ujJ ^gjll <LLuJl dlLuil j^Sl (ja Lc. ja-> a (V ^ )(JjAaJl (j^aaJj 

. <alla-a 4aiaj (ja JP^I 



^I.YVluilj o^C. <_Jj3 j^ya ^ jlill ^Jj£d3 dlLuiljJ ’(3^) 

. < A oVi'v ^ 


jlJaJVI j iUjVI 



jiyaJlj Aliil to Joluu jldajl 
DuPW254 

Ojj to to*" 1 JJaJI 
toj 1-iJjaJI JJC J AaaJt 
DuPwl24 

£li3J Oa^jAA JaUij! 

DuPw254 j2>»JI (jojj 


AjjSa Jji i 

gJUifl 

t ij.^l jail 4j#jjla 


lW^K 

JJMJM (jiliii! 


Figliuolo et al., 2007 


6-0® JJJAI yjl jjfl 

DNA-SSR 



J*dV! J-a > a.n/i ijjII (jjflljj 

DNA-AFLP 

Lage et al., 2003 






DNA-EST-SSR 





CJjlila 

ty> LJjUia (SJJa-M 

JW^'j f uvi to 

ljIAUVI to AvjUII 

(^Ao 4 

DNA-SSR 

DNA 


(^jAo 4 


AFLP,-SSR,SAMPL 



Pagnotta et al., 2005 


Liu et al., 2006 


Roy et al., 2004 


Marie et al., 2004 


Moghaddam et al., 2005 


Fufa et al., 2005 


.gjUIii 

i alij-^n (_jx Ac. jxi-y 1 Jpjl j joJl j jl _^3 j j-all A ajqjj 

'. ^glc Jj > .-vs. 11 Ajj J jJLall Aj^jjoJI 






Je. AjlSj ^jc. j < al 'l l .- i V 1 Qu AjUaull (J-ala-a . \ 

•Dice, (1945) lW-*-° ^I.^VuhIj 

^je. (JjlViH lalaa. <aj j j-1/21 t. a'noVI <_jX) 4jl null (J-ala-a . Y 

.AjI j (JjjLujII (J-oIxaII ^CVn.ilj SjL^J j A3 jij^xa IgJSi 'ij j£Aa 31 CliljLnll £JAau 

Jc. Ajliii (jc. 4_aulill j AjoijjAaII i aljj-aVl (joj dilali.i^ll (JaIxa .V 

:Nei, (1972) lW-*-® ^'.vVhulj S^lj aA jix^a (jaxSq LgJ£ diULull < *_LaaJj .Aic-j a-i*. 

-ln[lXiYj] 


D = 




AjliIjjII cliliU .i^ll J^L*-a :D 
i lP^I :ith 
j <_yVl :jth 
i JilVl jljSj.Xi 
Jj£S:Yj: 

AjUj J£ qX. jVl» \\ JJxjll l-i It*! a ^jlc. e.ljj j jll ^ jUJl (_JaIxa . £ 

:4jjl*-a ^ n>i~\ lilljj IgJS dlULnll (jc. (JaIxaII lliA A Ojql 4iUiaJ s^. ^jlc. 

Shannon Weaver Diversity Index(1949) 

H’= (T x log (T) - (( Cl x logCl ) + (C2 xl 0 g C2) + . . .+ (Cn x log Cn))/T 


lW-*-® :H’ 
i j&i x>c. :T 
.all qa.s-i .lie- :C1 
ax - jljaVl -i-ic. :C2 


V 


AjUjJI <c. .all jj-ajJa .il^aVl Aic. :C3 
. dll A null 3_j^-a ( _ s -lC' >-0.5 3'° qa-s-i dllc. j^^-all j . .-in Ajl ^IxJl £»a 

djLUull 3w JaLujVI lW-*-® •° 


(jjfj d3311 C ’ll ■ .-i jjll 3^3^ ^>l.33m3 ^1 jjll AjLuiill 3®L*-a l"ll Jam j!3 ^j 3 AjjLLs .iie. 
l1)3jjj^)J ^^VnuL l^lL jSjjaII (—iu^ajall AiL^la al^aJluilj i"l,hj -=Uua ^gic.1 3 1 

Ijj]t ^GVn.il ijc. AjajUll ^gA ^gjljj AjLoU Jajoi jla A^u3 (JSI ClulS 3iu 4 3^3^-^ 


Wist 


ijjll 3fc A^jljll lilL (_g& Ajul^j AiLaus (JjJal Clu3j .^^33?-^ 

. ( y y ) cJ (J-?- 3^ j3 j j31 I— ajjL^a jo3l ijf- A^ulill 

AjLuuII (_£j3*-®31 i3lja3Vlj 4(GS)(_gjl JjJl AjLuuII (_33»a Jojui jla ^j3 .(YT) 

^ .luA (GD) Ajpljjll i— ilfl lm^H 3-®L*_/a J (H°) ^Ij jll ^ (J-al*-aj t(STD) (_gjl J jll 

ijjJl AiL^la 


3333 4il£ 

DNA 

Gli,Glu 




0.971 

1.160 

0.55 

0.421 

H° 

^gjl J 3 II ^ ^iLl (J3jt-a 

0.39 

0.264 

0.49 

. , 0 > 

GS 

^gjljjll AjLuiISI (_33-a 

1 

1.56 

0.8 

0.71 

GD 

Ajulj 3 ll Cl33i31 3-®l-*-a 

0.012 

0.016 

0.044 

0.025 

STD 

(_5j3*-all i—al^ajVl 


3a 4_cua JcS 31 4<3j 3?J1 djULnll (J>3. 3 ^ “0 A-oja <3L j3*_31 t3l^pjVl 3 $-^ 

L 0 j V ^ rj\ \ \ \ A li 1 n A A'\ L ** \ \\ CllLiUjJJ CjUISj £ ** V 'W ^ 

•C5^33j3^' 

^jj 3 aJl Uu^jpjl ^3-Vn.il Juc- Aj -=Uu3 ^^Jc-L 3 IS 3a ^gjl j jll ^ jju31 3-®Lt-3 A, n ,. i\1 3 Lai 
1 jjJl juc. 31 t(0.42) j] jaj j31 1—3^3 j3U 4 _c 3 ^3 t"il-N . .1 3uj (1.16) 

.(Y* * <J33) 33jU1 3j3j4' 3 ^ (0.55) a Ln.i j3 <33 du3 3a ^33 j^Ll 







.4 ql'~i-s oil t, 91 > .o jjJI jjjl jla 'i~n"ii.iIj 4_=kj\iJl ^ jUll ^a3 . ( Y* * )(jLuJ| 

•4 a w"', i, *11 uL^ajjJi jjjla (jjj JaUjjVt J^ls-a 
14 n jl 4-aj3 ^jic.1 (jl jjxu j t4jjl j C^lal. 1 , 1^11 (JaIxa ^Ic. I JsLcuC-l JaLu^VI (JaLxa Mua 
(-0.022) (JsVI dljl£ LajjJ cAjjJ^aJl j <jj' 1 .aj’S ja2l (■ iji^i jjll ^gjL^Ja (joj dul£ (0.48) 
jij jaII (jjj dlxL ( joa . 4 4 j ^. j 3 jSj _ ja 11 j 4 jjLi < u £ jxdl (jjj 

.(rr jj^i) 0.039 

.Mantel jbCi^l ' Ltt . VVnii.aH (. ( jjjl^Ja ( j ^ JalfjjVI cJ 4 jt-a j»jS • ( Y ’ Y ^ jJj . ia . 




Cf %> 

i _ A 4 Ad jjI ) 4 ijjL 



■- 



1 

0.48 


1 

- 0.022 

0.39 



:< Lu£lioll 

(jjj 4 jjI jj]| lIiIOjJI (jjoUal 4_a^iajauill lIl^LoIxaII (jl ( Y” Y ) (Jj^aJl j)A gr . >>"lj 

^j5 (JjaiLaj i"n-> jjA 4ibl JaiLa 0 jtij ClllaC-l .13 t ' g ~u> . >i 44 _uijj. 1 a]I t_aljj^aVI 



1 


4jLoiB ^j 2 ^^ict Ilia, m -Ifll -4 dllajjL-ajjll J lltjljAlt j.aii -1 Cll^LaUt-a]! a4A 

^ jiull 4-jmSaJt 4JV .ill dJj^4jjl jjlt liljl >,in\l ■‘Uuij Jalj ^gil j jll ^ jiiUj 
< 0 ^. jl j3 j jaII 111 jAijaII tji jiilt A it ijj jjj All jAija t g jlj DNA jA ja jAula »t final 

ja jll£ £a 4jisl jja 4 aliill ai& . 4-a.A“naAl' 4 ill i^aNI AlW-ilt jaii-i 4-alS jail 

(Fufa et al., 2005; Moghaddam et al., 2005; Liu l$i# £ca£lt Ajjja.1 <^lll AiU jaII 
Figliuolo et ) ala. jLa £-a Ash^a j et al.,2006; Roy et al., 2006; Marie et al., 2004) 
(j* (^dc-t (jJixAA cldac-lj SSR tli' ^Jc A-PAGE 4ilaj 1 iSjij LaAic al.,(2007 
.SSR ^t.vVhat (j c ^ilill 0.22 — j 4jjlia 0.27 (jiljjlt ^jdll 
^l. iVna l Aic ^giljjll ^ jiilt jA L jlila AijgJat Aaa Liu et al., (2006) gitli Lai 

. ^»aall j< a 4 iV'iu j jla Jjl Vi J SSR 111 j-aj 4ia. jl j3 j jaII dll jA jaII ja j£ 
^1. iVhat jc 0 jlill ^jit jjlt ^ jiilt (_$ j'naa ^lii jl Aja. j ^gLialt j ^imiLII jaj 
I g ic jjjjAA ajliNt jt tills. t4_is. jl j3j jaII Aligh t jaII £a 4i jlLa DNA All jAja 
A lt~d m<a jc DNA 111 j-a (■ qiiSi Lull ta Aj n i-. aj 4jiis ^ i n ^-»11 ^ j<i-\ all ja jJaLia 
Jc DNA AlljAja jjai J J > > iq"l lAail jSLal lillLlj t ^ » n .oil ^jasaII ja>>» ajll£ 
^gi lilLai l& j£is yl ^gjLu-all ^ ja-> alt Jc. aAjAsus £jil y . s Igic (J j ji.iaI I jl jiull AlliA JJJ 

• l\ l L i ^ L ** \ 

4-j Jg hoil tlllL-al jaII L-Ujoa. e mm er wheat j-a tllVXoi tliAlfl 4iiUii llLml jJ J 
(Damania et al., 1992; ji jUll t"il *n*i jjj 4jc jii jl*jj ^glll 4 jc jilt t"ilq>^it jaII j 
^hVn.ili 4jti J ij t ^>-><ilt i. L^ji liLiilji l^ili tPiergiovanni et al., 1996) 

4jjj jaJt lil jI^aII ^t^klait ^itii j! V) .(Figliuolo & Perrino, 2004) DNA lit yji jA 

lllii^at jaILi (jlxliAlt (_jjt jjlt ^ jlill Joai jc 4 -■> >>it j ajjj^a ^gJa*jl 4aalS jjc jm'i Lai j 

.(Hodgkin et al., 2001) 4icl jjlt 


111 jl jaII lllilli ^lAal jc 4_aLli]l ^ jiilt 4jjaii j >it a 4. M ^ V Y j (JjAaJt llLLll j^iai 

J. LaAic Figliuolo et al., (2007) t-al 4 iLLa ILa j t 4 il£ >. jilt J <A,Ai>>u\lt 
Aic-J .SSR j^tjkJt jljA ^»l AH joiLi (_gjtjjlt ^ jiilt (JaIxaI 4 -ai 3 (_ s J c -t Jz. 



(jc. iiilj jx <Jal ^jil j ^ jjjll jxLstx <xja clulS jj jd jxll jS cliliLij ^jxVi 

.(J-la ^ic jjai nil' jj jd jxll jx (J£ ^.iajjail 

:JabjjVt J-aU-a 

0xii]l <iliaxll j jll ^ jiill dll jd jx jjjlx dUDlaJI duiij.3 'i jjj£ Clllajl lilljA 

. jl.3ajVl JxLux (V .JalijjVI Jxl*x ( V . Scatter plots I l^da 'i Jli£ jj jla (gxa ^l.^a'n.il 

.Principal coordinate plots (Weir, 1989) (i 

<— SJjxajill jxilx ( V* Y* ) jj-iall JaliijVl jxlxx <xa3 jl jd <jxI jjl s2a ^3 j 

) ^_a j Autrique et al., (1996) Udj ^dll 4 xjS 3I jx Jal (0.39) ^jall j ^ 3I ^ 
jx > al 'l L A (JjWl ^^a jl jajjxll <■ (n^i jill j RFLP 4 jVq'i ^.ladil Lade c3112j (0.47 

( Schut et al., 1997; Roldan- jx (3 j Ux da jll (jxib IgJ V) t^aiDI 0x111 
.Ruiz et al., 2001; Beer et al., 1993; Lage et al., 2003; Moghaddam et al., 2005) 
dul£ Hamza et al., (2004) Igjlc Jxaa ^jjlb 0jbill a 2 a <j jlix dc j jjr.b l ^a Ldl 
(_j-q L$ SSR 4jlij ^l.lVnub <■ Jjll j jl jxll <■ (j>.o jiil jjj -LbjjVI (J-al*-a <xj3 

.(0.25) ifrdc. UL^aa ^jll <Laj£3l 

(jiljjll ^>ibl (jjjb i <■ 'qj» dl l JalfjjVt Koebner et al.,( 2003) jd bij 

b*daU- JJC Jblbj 4 jj j* JJC dl j4 jx (_yA DNA dl j4 jx jb (^ajljl jjxll 


j <J jg hxll dldal jxll jl jja ^3 4^ j jxll j jxll (jja jx i—llaxiVI dlxxl 


jjjbl ^uai 

dlixaa l jxll jL ojAUall a 2 a Domini et al.,( 2000) jd Lab .<b jx l$j j£ i_ilajjVl 

-AxjxII a 2a (jl jja ^ jldjU ^jc «.(jj ■‘Uajjx diLxa t jx ^^-A <ja ^3 j j-dl 

(jc. <JJil-ia j2Sl sjjia »1 bicj (_j2c aj^la 4jaj dll^)jaijx ^^3 DNA dll ^) jIi j-a l^LaajV 

. ■‘tLoabl A jnjll L_a jjIjj ^gjll <aa j] ji j j-ail 4"iU.^»l jaIIj 4jjlLa ^1 j jil ^ jllll 
LaAbKj) (jjjajll j." ll \n jjj J DNA CjI Jail jxi jjj JaLujVl (JasUual ^ . Jm'll l ^liijjVl (jl 
Taglgap ^jjl J jll j-all ^1. A“n«V LaJ J ja 4—La^ajJ La^jl ^jic (jtlajaaaa 

. IB (_gJ»-li^al' ^jic ^al jLall j jj jajll CliUjj j jj jc j j jjaiadl 

DNA diljujjai ^l.A'nul jc 4ajUll ^ jjjll CliULiJ jjj JaLujVl ^jS jlaliajl jli AajjilL j 

lil 3 1 A lilliA jV t4jjjjll 0x1 jj jxjJa lIiULu^ Igj^jla ^»^C (_5j*J V AjjgJaxll dll juj jxll j 
.Luljj <aSlax ^Sljll (_gi j 4^j (uux 4jjg hx C‘lU > ^» l jx dl!2 



> > 

<■ 11 i .o jllll (jjij La-Jal J (jlS Aj-iLall ^ iu-ajjll Jjjl jJa (jjj £ya 4 j| gr*Vn>n*l ^ 

4j| Vj xi* jjJI J j] jSjj-all (. ’ll > s-i Jjll ^gjc. DNA (Jjlaj Jc. ^UU*-aJI 

A aj <LaLj ajjj^a ^Ic. (J jj-aadl lillij <■ jlU A^tLall (JfL 4j l» , "nn VI 

<jj1 j jJl diLull diLjjnn^ ^gic. 4 jjA ^gic. (J jurtll j ^ ^lill <_£ j'u>ui (jc. 

• AjjLlbjS jjJI j 4_ia». j] j3 j-all j 



jnoun jttkii 



Au*SLa 

jjj LaaL^a (jal jj 4iL Genetic association ^1 jjll ja! jail a_sj*a 

(Jjla£ <o^. jl j3 j j-a <2j-a Jsl jj '. JLba ,<jj| jj -Aij^a (JSV1 ( _ s -lc- LaAla^l 4 jj£ 1 jl JoLL^a 

jl t(Roy et al.,2006) ^Sll ^ Xwmc24 12 4 jjl' ^j^ Jo** ^1 jj <*ijaj tlAoill 
.(Eluch et al., 2008) ( scssr03907 , EBmac0415 ) jo*2i 11 La£ cjoul jj jo*i j* JojU 

i_jjil 4 -njTi Jjjta jaJI (jaJ^l 4juloll lIl^LIDU ^1 jLic. jjc. (jal jj JSja.j -He. lilli L'i.Wjj 
(G enetic ^Jil j jll -lajl jilL ^ a > .u La Ioa j 4<j 1 a ^jLu^all ^Ic. 1 g nj 4iLm<ail 
Disequilibrium Linkage (LD) Jjljlall joe. Jajl Jill ^lk^a a jj 1 j^.jaj. linkage) 



tr 


jl * JJ j-ul 4 jjSt jl j jjuIjj jj*3 j-al -Ajutill lIl-LJVI j-i: <£/l*Jl 4_uilj.d ^.'iV’n.nj 

.4j12 n.^11 Jc jJ*^lj LjfL 

£-a 4 jj 1 jjll Jl j-all Jl jj -iJ-laL Jl Jl jjll Jl jjlL -Ail*j-a]l 4*ll-\jVl 4 Og*i j 
liJljA jU (Jl Jjll 12 a 3^.j La 12li 4 Jalj-a!-U <jsjlLa]l -A L .o IgjS Laj -A-j jg h<\ll 4‘‘ll q > ^-»\\ 
12 a Jjudjl 33 j .<J jg Lie'll <_J-al_aJl 3 jail J jjSjj <-_fi JJOJ JJ^-a Jl jj £3 j-a J LLlill 

£31 j-a £-a 4jjsl jjall JaljxVl JUJtaoS jLojjVl Jc. ajjVl 4jjVl J l1iLui1j3]1 jx ^jjll 
•http://en.wikipedia.org/wiki/Genetic_association SA^-a Jl jj 
G enetic Jljjll 4_aljjVlj 4liljaJall :jfc j Jljc S3c J] LD ojaUs 4 jnu 3 j*j 
.(Breseghello and Sorrells, 2005) s3jaJ1 Jl jJ 4 jn.n jjA-iiJI j drift 

Jl jj]l 3j,Wi1 oju^c. CiLoiIjj duj^.1 Llu^. ciiLull Jc jlilkVl 12 a J]a . Ijkjaj 
jjVl 1 g' 1,a eAlAC Jn^U* j-a-Ja -AjjjjJl alii j-J j-oll £-a -Aa^. j] j3 j ja Jljj 

(Breseghello and ^-aSll t(Malysheva-Otto et al., 2006) jjauill t(Virk et al„ 1996) 
jl CjUjVI o2a ^ jjijj .(Hamblin et al., 2004) 4aac jjjJI S j2J1j Sorrells, 2005) 
jc 4 LmSII J <11*3 <LjJa jjjjuj Jajl jkll a-Lou) J ^3iajou LD cJaI^j 

.(quantitative trait loci ) QTL 4-JJl djlwdl ^al j-a jl djLjjJl 
o-iajx-aJl ■AjJqMl -Ai jUl jc. LD jLui-L -Ajj 1 j j]l JajljiJl ^j-uij 4jjjla 4. dlVi 

: j) j3 jja*j Igjc jj-aJJ j jjjjliia jj jjI jjj 4"ll 3 ja . jj 

■il JV1 j-a 4c jaxo Avy* . .t jc JiL -Ajjl j jil dlljjlilll j-a jj£1 jlaLa 3 j^j . \ 

• jj) jjj jc- e>*n3j 

jfLa-cjl jjc j-a lIiLLLij jl Jc LLlL LD jc- 4jUll <laJ jiJl jjSj LaJ j . X 
(JS ^L-s'n.iV iil!2j 44jq1jj11 JajljiJl ^uoijl 4jJulaoll ^Ljiallj Ig jlc (JV-ituVl 
. Jljj j3 j-a JS Aic j-a jll JJ c A^aSl jLall (Meiosis) -Ai— alcjl LllLaLuiSjVl 

jj3 Jiljjll Jj-oll j 4j^. jl j3 jj-all -A L ^ill jjj 43^l*Jl JuJlJalij -Laj jll -AjjlS-al . V* 

.dlljiui 4 jlhiTi JLu 4** il * a\-\ a ^LuV 4** i\ n->g1 «lj2».y 4^.LaJl 


:4 LaxJ 1 l idA 



£fll jaJI j j J-l/iil <aa». jl J^J^l q>.ol' (jjj ^j| j jll (jj^l jail ClllsLlc. Axul^a 

Marker-Trait 4Jil jjll ^Sl j-all Lkaii ^^ial jail Jjkiil *1 jaJ JLk (jx 4 lAYial! 4aal j jll 
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AajLaall Aaa. jl j9jj-all aalsj-kla Aj^alkll Cliljlaall ^-a (^^aa jaJl < ii.^i jail (Jj^aaS 
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.(Bradbury et al., 2007) 
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<j_o j j-ixll qi^-ill £x Jajjjxj (Jjjixx £3 jx jx Jj£l 3 jaj (Y J j3aJI jx jjJJJj 
jjjIj d]ljjjx]l jx 33c Igj ->^Vn {_§\ 44jc jj diuulj 4xx£ s3A jjfll lilli 3 jxjj 

CliL j jxll (_gx£l jlll jmVI 3 jaj ^jic. (J3 j Lax (Y • « © iL ja. j Llxx jc) 3alj Cj j jx 
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(SCSSR03907) ^1 jjl' ^ >LI jal jj LjJ j 3 3jc Eleuch et al., (2006) o©p- j L2 LgJJox 
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•genetic background 
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Lanning et JaLa ^ i>n-\ iil3aj % v “ a,,u.lu S jL^a 4q>^>; ^Jdl J 3B Juj^all 
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(^iijall i—ilaiiVI 4-2L*i jjSij t <2^21 4-mill dj^jlall £a 4 - alalaAj t4 q > ^-»\l s3g2 4-imilli 
JaUa till 2 4 jui jjAaII dlL-al! jj£j Lade fj jxx ^ (Marker assisted selection)MAS 
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Iaa jiLull j)A jle (j jAj-oaj d jiAJ 4 j_o j j-1a1! (dldaVI 4c j-aa-a (jli 4 jYiILj j 
4dal,v^>A j 4 ->I-n'i 4jjaii 4 cJ21d2l I2 a (.] i$ j3 l^lAjj 

.(Breseghello and Sorrells, 2005) 

i " il a ■ — .h i 42 ajjja 1I dl Jja jaII -I. Vy*i . 2 (J^| jjA dLa jIxaII o2a j)A saliouiVI 

4Aac2I j jg hi ^a j^UI (jA jl! jUddl j 1 g »j jd (. V^gj 4 aj j2l ^ca! jj j<u>i ^uijjdll 
4 q > ^-»ll 3 dliil jjfLaJ i—lLaai^vll o3cIhia1I dl Jjll jaII ^l.lklmLj 4j| (-Ilia, t Lia jl ^3 j ja 
.l^aa2V dll dVXJ! JLaAl JIaILj dldll JjVl lUI J* Aijt jaII 



LjUiiu^yi 

C alnA^t ^ jlill 4'm‘l jaaliajl ^^le ^jdalj (JSd *dj£ll dl )lae djpl si- 

.4jA all dlldaVL <jjlLa “daia-all 

<■ alnA^/l djl£ cilia. ^ jjjJl <ad £3 j ^ dLajl D 4d_u^a]| As. ja-> all jjjL * 

■ Ajjaila]! < al n^-»Vlj AjjlLa ^ _jjull ja ^lel (_£ jdoa (_laaj <jj]a]l 

jile ja->all Igja ^gjel B 4j» As. ja>all ^gk dl jilall <ld ldjl£ '4- 

. LgjS ^^jljjll ^ jjall Aju'l ^lijjV 1 Laa D J A j n )» 1 . ^>11 

Jj^aflll jfia^J ^ jlill jj-a ^ij ja j _£ jum ^ie 4_uijj.la]l C aln^iVl As. jaa-a d jla.1 4- 
.4 jj1jj 3! ^iiljaJl ja (Jlls .i-ie ^Iddd jia]l jIjsVl jjjla 
. IgJ (_jjljjH lL-^VI c. n.it j die. ja-N a jada < sldaVl die jji 


£31 jail jlJj -d^j J-lall -Aoa. j] j3jJJ»ll 


jli^l 


J^l 


Ub» gH'JJ 


'1 JJ (jSljJ 4- 


.4jjliLa Uuij 4_£1 jj]1 

(JjLaoll ja <!uij djdaJ (jjl Laa LjS jj jadll dl *n*i jjl -Aq.^il i—lLaaiVI JJ 1 jlS 4- 
<j-alaJ) 4 jj1jjJ1 ^3 jail jada ^jdJl <ld jdliadl ^^ie dmS»‘ll ^jil J jll 
,4joi jj-lall SSR £^1 ja jada ^ jiillj ^jjli-a jj jiull c** l\ n '~1 j JJJ 
4_lLae a-llil ^aill A lir 1 l A l As, jaa-all ^Je dl jia jill 4 jj 1 J jll dli^lla-Vl jj ^ 
^ Lad t<joijjdall £Sl jail ja %£ V jada jaluia j Jjlaa (JfLd dlaj .33 jjlaoll 

dliL ojjjS “ULU dljaS Jja.jj djlaj %°Y lg"nm'i <iJLiJlj ^sljall 4 jL 
dl jila dl nmol £§1 ^all a jlA jdjdi ^^le. (Jd Laa ^LjUl X "1 ^S1 j-a]l jd*j 

.(Strand slippage) dl jLUl ja a jjSla di d jdJ di 


ljL^us i jail 


Aadj SSR-DNA dl 




l^aSml a 


ijjll Ail jla -iLaJC-l . ) 


jc. (■ 1 g'nll *°ij AjjjILj La jjIj ^-akll AjjI jjll (J jja/U AjuIjjII Ajj^JI 

. A q j » All AjuIjjII ij.ic.lill dili Aail jjll j jUl (jjj ^gia. AjjIjjII dljjliill 

je aLU o jSa Jt. J j*-aaJl (SDS-PAGEiA-PAGE) Cp^ JP-Jp ^ .X 

.1 gl'n^Vl jju A jijaill dljjjjjj dljjlij 

AliJlj J jj*jjll jjj till dl j Aja j] j3 j jjjJI dlq t .->l' jo JjUjJI (J jL Alda JJJJU . V 
. Ajj jlll 0 jj1 jj jda i_jlaj£/U ejLa£ IajLoJC.1 jLoJj t^ii jjj dj j jj (JjjLljj dl i j 

Ajjlia jil jjJl ^ jjjll jo ^^glc-l Aid (_ 5 -lc. AjaLJI d fildaVI e-1 jlaV I jlai . t 
I^Ljjj £-jj jiljjSt liliull jud dldaVI s^A hq^>; jj Adadl <■ tln^iVlj 

.Ljjjoj Ujl^jj 

Ala j] j3 j jjJI dldaljjjllj UaLujl djgjal jill AjjI j jll £il jjjJI ^Ijlaluil . ® 
<_£/la jo cdlLull Alljl 0-a^JJ jJjLj ^ (Akll dd-o dll q t ^Ajj J jJJall 

Ajj^-o dig >■ *■» ! jj jj AJaijjjjll AjjjjaJl dl Jjj jail t jjjIijj]! jj c- i—iLaajVI 

ojflijj Ala. jjj ^ Ui A'ipI jSjjjj j AjjJIj o jjIjjj jjC. l^iV Asldaj 4 AjjjS jl AlaJj-ai 
. dLull jjjj ^^ja. jUajj^jU Aala V j jjjjll jo 



AujjaJ! ja!\ 


^ ijja Sjl jj djljjjuola .Y * •! .AjjiuJl AaC-lj^l 4jjU^xa.yi <C- 3-aa^all . ^ 

.*L^VI s jSb .^Ijjll c X^V)j 

■‘Ua.loj'yi dllii^al] (. llA'nV' Ajjl^aj .) AV >C5 jl jla. ?.ljA A^a-a c!)l*-a . Y 

— (jj^oxll j £jLJ fJJl .Ajla-all j’oakll <■ ^_ua*j Aic. Lua Ajc. jjllj 

t Jg t'ii aA 


i_ufsjl AjjjAa cAaliaJI Jjj^aLa-a]l Ajj^ . Y * * ° .L^p. 33 ^ • Aa-a. a c!>lx»a . Y* 

. Li j jj_o i Aj 3 A^/Ul c AjtaLa. t AjxaLaJl dllc. ^jJaall j 

4a^. ^ajl isi A 11 ^A I A_uit^)A . Y * »V .Ij^a. 33^ Aaa a c^lx»a . £ 

Ala-a .Triticum aestivum L. 3 ?^ t> a^.\^)j 

.Y'Y — Y:YYT aa*J 1 t Y ^ Ala-all t A_ja. 3 ^ <, (jj^uS 

o j3 . 1 ^ ^ ®(_£Aa— all ^»LaUj ijjjAll aLsC. Aaa a c^jl jC. $33 i LS^ c " 

Aaiu ^LjfrSlI ^lAaiailj aJ jjl^aII jjjia]) CjUjjj^u I^jS^Ic. j joaotll 

. Ajj j)i .ill Aj^aJI AaLUI AjjA dll j jAlLa .^-aall ^_ya Aia.Aallj Ajla^all l sli-aaVI 3 J J 
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Summary 


The understanding and studying of wheat genetic composition is considered the basic block for 
successful plant breeding programs which is relying more and more on new methodologies that are 
faster, more effective and reliable to produce improved cultivars with higher yield. 

This research aimed at the identification of most important wheat genotypes available in Syria 
and of importance to the General Commission for Scientific Agricultural Research (GCSAR), using 
morphological, biochemical and molecular characterization methods, and to compare the 
effectiveness and efficiency of these methods. In addition, the ability of some of these methods to 
detect the degree of homogeneity within the varieties was also performed. The research also aimed 
at studying Marker-trait association using General Linear Model (GLM) to investigate reciprocal 
effects between studied loci and morphological characters. 

Results of the morphological characterization showed that the studied durum and bread wheat 
genotypes reflected a high percentage of variability within both groups of genotypes. A higher 
percentage of heterogeneity was also realized within local varieties as compared with the improved 
ones in both of durum and bread wheat varieties. When regression analysis was applied to the 
studied traits, significant differences were obtained in three characters (in both types of wheat) 
namely: number of grains per spike, one thousand grain weight and the weight of grains per spike. 
A significant correlation was evident between grain weight and number of grains (in both types of 
wheat) whereas, all other correlations whether positive or negative were not significant. 

Regarding the biochemical characterization, both employed techniques i.e. A-PAGE and SDS- 
PAGE were able to show band variability among studied varieties with a total polymorphic bands 
of 25. The percentage of genetical variation was 56% and 100% for durum and bread wheat 
varieties respectively, and the dendrogram resulted showed two separate clusters according to the 
genome level i.e. the tetraploid level (durum wheat) and the hexaploid level (bread wheat). It was 
concluded that it is possible to use storage proteins as a useful indicator to characterize wheat 
cultivars, for genetic variability studies, to register new cultivars, and for pedigree testing. 

On the other hand, the aforementioned methodology was employed to detect the homogeneity 
within three durum and three bread wheat cultivars by testing 48 grains from each cultivar. Results 
revealed presence of heterogeneity in all gliadin and glutenin loci in all tested cultivars except for 
glutenin loci in the bread wheat cultivars Buhouth6 and Soued. Heterogeneity was higher in gliadin 
loci than that of glutenins. Within the gliadins, to- and y- gliadins were the most heterogeneous 
followed by P- gliadins, whereas, a- gliadin was homogeneous with no single polymorphism being 
detected. As for glutenin loci, GLU-B1 was the most heterogeneous followed by GLU-D1 and 
GLU-A1 with the latter being distinguished with the presence of null allele in all durum wheat 
studied except for the local variety Nab-al-Jamal which carried the allelic subunit 2*. All improved 



durum and bread wheat varieties were characterized by a lower heterogeneity index (Hetl) compared 
with the local varieties. It was concluded that in order to have the complete picture of storage protein 
heterogeneity, it is imperative to use both electrophoresis techniques. 

As for the molecular characterization, the same cultivars were assayed using the SSR- PCR 
based technique. The used 32 microsatellites covered almost the whole wheat genome. The 
polymorphic information content (PIC) across the tested loci ranged from 0 to 0.88 with average 
values of 0.57 and 0.65 for durum and bread wheat respectively. B- genome had the highest mean 
number of alleles (10.91) followed by A- genome (8.3) whereas D- genome had the lowest number 
(4.73). The correlation between PIC and allele number was significant in all genome groups 
accounting for 0.87, 0.74 and 0.84 for A, B and D genomes respectively, and over all genomes, the 
correlation was higher in tetraploid (0.8) than in hexaploid wheat varieties (0.5). The cluster analysis 
discriminated all varieties and clearly divided the two ploidy levels into two separate clusters that 
reflect the differences in genetic diversity within each cluster. This study demonstrates that 
microsatellites markers have unique advantages compared to other molecular and biochemical 
fingerprinting techniques in revealing the genetic diversity in Syrian wheat varieties that is crucial 
for wheat improvement. 

The three methods were compared for several indices to know the relative efficiency of each 
method in the characterization of the studied genotypes. The morphological characterization 
method attained highest similarity index value (0.51) followed by the biochemical characterization 
methods (0.49), whereas, the molecular characterization method attained the lowest value (0.264). In 
the contrary, the molecular characterization method attained highest value for the genetic diversity 
index (1.16) followed by the biochemical characterization methods (0.55) and the morphological 
characterization method (0.421). The resulted genetic distances from all three methods were 
subjected to regression analysis . Results showed that there was only one significant positive 
correlation (0.48) and this was between the biochemical and molecular methods, whereas, no 
significant correlation was obtained between morphological and the molecular characterization 
methods (0.039), nor between the biochemical and morphological characterization methods (- 
0 . 022 ). 

At the end a marker-trait association analysis was performed using General Linear Model 
(GLM) to investigate reciprocal effects between studied loci and morphological characters. The 
studied 32 SSR loci were tested for its association with the eight different morphological characters 
(32 x 8= 248). Out of that number, only 83 associations were significant, of which 25 associations 
were within spike length, 24 within awn length, 12 within one thousand grain weight, 8 within 
number of grains per spike, 7 within number of spikelets, 6 within grain weight/spike, and 3 within 
plant height. As for empty spikelets, a single association was revealed between it and one locus. 



